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THE GENERIC NAME OF THE HORNED LIZARDS* 
By Hobart M. Smith and Wayne Reeve 


Apparently three different generic names, none of which are homonyms, an- 
tedate and deserve consideration as possible senior synonyms of Phrynosoma 
Wiegman 1828. They are Tapaja Oken 1816, Tapayia Gray 1825, and Tapaya 
Fitzinger 1826. There is no evidence that any of these names was based upon 
the other; no reference is made in any case to previous use of the names by other 
authors, and instead in each case the author claims or implies the name as 
original with him. Although all the names are similarly spelled, they are different 
and should, in the light of Articles 36 (recommendation), 35, and 34 as modified 


by Opinion 147 of the International Rules of Zoological Nomenclature, be treated 
separately**, 


A proposal that usage of the variants yi, y and j of the consonantal 7 be 
considered homonymic, is before the International Commission on Zoological 
Nomenclature. Pending action on the proposal, however, each of the names is 





*Contribution from the Department of Zoology of the University of Illinois 
and the University of Kansas, respectively. Revised from a manuscript scheduled 
for publication in the Bulletin of Zoological Nomenclature. 


**Some authors cite a Tapaya of Cuvier (1829, p. 37 (not p. 57 as often 
stated), or even 1817, p. 35). There is no 1819 edition, contrary to Bocourt (1874, 
p. 221) and others. In both editions, however, Cuvier cites the name only as a 
common name (“Les Tapayes”), and accordingly the name as of Cuvier cannot 
be used. It seems beyond question, however, that Cuvier’s work was the original 
source for all of the variants of the name “Tapaya” that have appeared. 


Some authors regard Girard’s Tapaya (1858, p. 388) as a new genus as of 
that date, probably with full justification since it is based only on Cuvier 1817, 
but since the name is antedated by Tapaya Fitzinger 1826 it is suppressed as a 
junior homonym. 


Gray (1845, p. 227) cites Fitzinger’s name as Tapayea, and Bocourt (1874, 
p. 220) cites a Tapayea Gray 1845. Since both of these are emendations or errors 
of transcription they are to be considered homonyms of Tapaya Fitzinger. 








54 HERPETOLOGICA Vol. 7 I 


regarded as available. 

A most important consideration in the present case is the action taken in L 
Opinion 92 placing Phrynosoma Wiegmann on the Official List of Generic C 
Names. According to a recent decision of the International Commission on Zoo- 


logical Nomenclature (1950, p. 268), names on the Official List, while not in- 1 

violable, cannot be rejected on purely nomenclatorial grounds without such direc- 

tion by the Commission. Accordingly, despite the existence of nomenclatorial 1, 

priority of as many as three names over Phrynosoma Wiegmann, none can be 

used without assent of the Commission. ae 
In view of the facts that (1) the name Phrynosoma has long been on the 

Official List, and (2) a rather large literature, of anatomical, histological, and L 

ecological as well as taxonomic nature. has grown up around the name Phryno-  [ 

soma, it is requested herewith that the Commission use its plenary powers to B 


suppress each of the names antedating Phrynosoma Wiegmann, thus unquestion- 
ably validating the latter. 

Before discussing the generic names involved, clarification of a peculiar 
situation with respect to the specific name Lacerta orbicularis Linnaeus (1766, pp. C1 
365-6) is in order, since this figures as a genotype not only of Phrynosoma (by 
designation of Fitzinger, 1843, p. 17) but of other names as well. Apparently 
two species were involved among the specimens and references cited by Linnaeus. 
In fact Linnaeus himself distinguished an a and a b. The form a is based upon the 
references “Mus. Ad. Fr. I. p. 44. Lacerta eadem,” and “Seb. Mus. I. t. Fi 
109 f. 6, t. 83. f. 1, 2.” The form b is based upon “Seb. Mus. I. 
p. 134. t. 83. f. 1, 2, Lacerta orbicularis spinosus; Hern. Mex. 327, 328, Lacertus ; 
orbicularis ; Raj. Quadr. 263, Lacertus orbiculatus.” ' Gi 

Only two years later Laurenti (1768, p. 51) restricted Linnaeus’ name by 
referring Seba’s plate 83, figs. 1, 2, to Cordylus orbicularis, while basing the 
name Cordyus hispidus on Seba’s plate 109, fig. 6. Inasmuch as figs. 1 and 2 

__of pl. 83 in Seba are reproduced from Hernandez, libr. IX, c.. 16, the proper Gr 
“a almestriction of Linnaeus’ name to the Mexican species commonly known as 
_.\ Phrynosoma orbiculare is assured. 
o> _- The earliest name to be considered is Tapaja Oken (1816, p. 294, index p. 
\ 1266).*An application for suppression of Oken’s work is before the International 
©Commission (1950, p. 365), but pending action the name is valid. Oken used } Int 
the‘name in a subgeneric sense, under the genus Agama. The trivial names re- 
ferred td Tapaja are not used with that generic name, but with Agama. The first 
ba - Spats cited under Tapaja is Agama orbicularis (Linnaeus, presumably, although | La 
wis n thor is cited). Other species, scarcely more than mentioned, are Agama plica 
“and Stellio helioscopus. It may be remarked that Oken’s treatment of species, with . 
very inconsistent usage of generic names and failure to cite the origin of trivial | Lit 
names, is highly confusing. As no genotype has been selected for Oken’s name, 
the species Agama orbicularis - Lacerta orbicularis Linnaeus is hereby selected as Ok 
genotype of Tapaja Oken. 

The next name, in chronological order, is Tapayia Gray (1825, p. 197). This 
subgenus was cited with the single species Lacerta orbicularis Linnaeus, which is Set 
thus the genotype by monotypy. 

The third name, Tapaya Fitzinger (1826, p. 17) included three species: T. 
orbicularis Cuvier, T. gemmata Cuvier, and T. deserti Fitzinger. Malcolm Smith 





— a 


(1935 p. 211) designates orbicularis (-Lacerta orbicularis Linnaeus) as the geno- | Sm 
type. 

With the preceding facts established, request is made of the Commission : 
that, by use of its plenary power: Wi 





*Erroneously spelled Tapaia in the table of contents, p. vi. 
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(1) The generic name Phrynosoma Wiegmann 1828, with Lacerta orbicularis 
Linnaeus 1766 as type species, be validated and confirmed in its position on the 
Official List of Generic Names; 

(2) The generic name Tapaja Oken 1816, with Lacerta orbicularis Linnaeus 
1766 as type species, be suppressed ; 

(3) The generic name Tapayia Gray 1825, with Lacerta orbicularis Linnaeus 
1766 as type species, be suppressed; and 

(4) The generic name Tapaya Fitzinger, 1826, with Lacerta orbicularis Linn- 
aeus 1766 as type species, be suppressed. It is also requested, 

(5) That orbiculare as published by Linnaeus in 1758 in the combination 
Lacerta orbicularis, be placed on the Official List of Specific Trivial Names. 
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ALBINISM IN TADPOLES OF 
MICROHYLA CAROLINENSIS 


; By Paul K. Anderson 

Albino Microhyla tadpoles were taken in a shallow drainage ditch on the 
Tulane University campus in New Orleans, Louisiana, on August 8, 9, 10, 11, and 
12, 1950. Temporary pools in ditches in a university housing project support large 
breeding populations of Bufo, Hyla, and Microhyla although there are no vacant 
lots or other apparent havens for amphibians nearby. Two of the pools contained 
Microhyla tadpoles. That in which the albino individuals were found was about 
eight inches in maximum depth, two feet in width, and seventy-five feet long. 
The edges were gently sloping and the bottom was made up of mud and sod. The 
water was choked with a dense growth of short grasses and sedges. 

A total of 11 albino tadpoles was found at random points in the pool. Two 
were preserved immediately, and nine kept alive. Of the nine live individuals, 
three were preserved in various stages of transformation for future clearing and 
staining, two died after a short period, two escaped from their containers when 
partly transformed and the remaining two transformed successfully. 

At the time of capture, all had hind legs well developed. The process of 
transformation was completed in six to ten days. 

In life the tadpoles appeared as follows: body, limbs and anterior one-third 
of tail a pale orange-tinted pink; eyes a more intense shade of same color; 
skin transparent; certain areas on ventral surface and sides of tail (corresponding 
to white markings of normal individuals) silvery, opaque; light colored, translu- 
cent flecks on outer part of tail fin; myotomes clearly visible on whole tail, but 
small and transparent on posterior two-third, large on anterior one-third, transi- 
tion abrupt. 

When examined under a binocular microscope, after about three months of 
preservation, the tadpoles preserved immediatly after capture (Aug. 8) showed no 
evidence of any dark pigment. The over-all color was yellowish white and the body 
was semi-transparent. The bones of the hind limbs were clearly discernible, as 
were partially formed bones and centers of ossification in the skull. The eye con- 
sisted of a globular lens set in a cuplike base on which there are tiny brown 
flecks. The myotomes in the posterior part of the tail were translucent, loosely 


granular in appearance, and separated by lines of transparent tissue. Faint white l 


flecking could be seen on the posterior third of the tail; the lateral tail stripe and 
the ventral markings were not visible. 

Measurements of total length, tail length and body width were made with 
vernier calipers and measurements of tail width, length of anterior, 
muscled, part of tail and of the limbs were made with an eyepiece micrometer in 
a binocular microscope. 

Measurements of specimens preserved August 8 








( mm. ) 
Total tail tail muscled body right left 
length width area width leg leg” 
29.2 18.3 6.1 3.4 6.8 4.4 4.3 
28.0 17.2 6.5 46 8.5 6.7 6.8 


Since all the albinos were of about the same size and state of maturity, it 
is assumed that they represented the same brood. The live albinos were kept with 
normal individuals of approximately the same state of development. Although no 
difference in behavior was observed, there were fatalities among the albinos and 
none among the normal ones. The former thus may have been less hardy. Trans- 
formation occurred at the same size and no difference in behavior after transfor- 
mation was noted. Tulane University, New Orleans, Louisiana 
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A NEW LOCALITY RECORD FOR THE TEXAS 
NEOTENIC SALAMANDER, Eurycea latitans 


By William W. Milstead 

The neotenic salamander, Eurycea latitans Smith and Potter, has been con- 
sidered by Burger, Smith, and Potter (1950) as a micropopulation restricted to 
the vinicity of Cascade Caverns (the type locality). 4.6 miles southeast of Boerne, 
Kendall County, Texas. The recent capture of a single specimen of latitans from 
a tributary of Turtle Creek in Kerr County, Texas, indicates that the species is 
me widespread than previously thought and that it is not limited to a cave 
abitat. 

The Kerr County specimen (Texas Natural History Collection No. 11931) 
was collected on the Milton L. Pampell Ranch, 8.3 miles south and 2.5 miles 
west of Kerrville. This extends the range of Jatitans approximately thirty.eight 
miles west from the type locality. 

The stream from which the specimen was taken is alternately slow and rapid 
depending upon the nature of the bottom. Where it flows over rocks, the water 
is swift and shallow, and above and below the rocks it is slow-moving with a 
silt bottom and a depth of from four to thirty inches. The salamander was col- 
lected in one of the deeper pools just below one of the rapids. It was caught at 
about ten o’clock on the night of October 7, 1950. Although there was a good 
coverage of leaves on the bottom, the salamander was resting in an open area 
of the pool. Two species of fish were taken from the same pool. These were 
Poecilichthys sp. and Campostoma anomalum. Yellow Bullhead Catfishes (Amei- 
wrus natalis) were active on the same evening at several points along the stream, 
but none was seen in the pool where the salamander was taken. Additional col- 
lecting on the following day by W. K. Clark and myself yielded no more speci- 
mens of the salamander. One other was found under a rock in rapids, but it escaped 
into the cloud of silt that arose when the rock was disturbed. The habitat of 
the individual that escaped it not unlike that of Eurycea neotenes, and it might 
have been neotenes rather than latitans. The Texas Natural History Collection 
has Kerr and Gillespie county records of neotenes from six miles northwest and 
nine miles north, respectively, of Kerrville. 

The Kerr County specimen of latitans agrees with the description of the 
type given by Smith and Potter (1946) in that it has fourteen costal grooves, 
with four between the adpressed limbs. It also agrees with the type in the 
characters of the limbs, the head, the presence of yellow glandular tissue in the 
groin and along the lateral line, and in the gradual elevation of the tail fin 
posteriorly. The measurements of the Kerr County specimen are as follows: 
diameter of eye about one-third of the interorbital distance and about one-third 
of the snout length; total length, 63.0 mm.; and snout-vent length, 34 mm. This 
individual was compared with five specimens of latitans from the type locality 
and was found to be darker in dorsal coloration and to have more reticulations on 
the dorsal surface. These differences in coloration may be due to the cave habitat 
of the topotypes, but the loss of pigmentation in the Cascade Caverns specimens 
may also be due to a longer period of time in the preservative. The reduction in 
the diameter of the eye (to about one-third of the interorbital distance) in 
latitans may indicate adaptation to a cave habitat, but from the Kerr County 
record it is evident that latitans is not completely restricted to cave waters. 

I wish to express my thanks to Mr. Milton L. Pampell for allowing us to 
collect on his ranch, to Mr. W. K. Clark for his aid in collecting the fish and 
in the search for more salamanders, to Dr. Clark Hubbs for identification of the 
fish, and especially to Dr. W. F. Blair for his advice and guidance concerning 
the preparation of the manuscript. 
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THE VALUE OF THE SKIN SECRETIONS OF THE SPOT- 
TED SALAMANDER. — On April 24, 1950, an adult female seven-inch Spotted 
Salamander (Ambystoma maculatum) was accidentally left in the cage of a 
fifteen-inch baby alligator. The cage was 49 inches long, half water and half land. 
The room temperature was about 75 degrees and the room was unheated. Shortly 
after, I was surprised to see the salamander in the jaws of the alligator, who 
dragged his prey into the water. The salamander did not struggle, but after the 
alligator shifted its grip twice, it let go of the salamander. 

Except for laceration of her dorsum, the salamander looked unhurt. Again 
it was placed in the water, and seized by the alligator. This time the salamander 
was released quickly, and swam away, her left foot injured and her dorsum 
badly cut. 

The alligator then opened his mouth under water, scratching at it with his 
hind foot, and waving it back #nd forth. He did this repeatedly for fifteen min- 
utes after the encounter. 

Directly after he was through cleaning out his mouth, so to speak, he was 
given a piece of meat the size of the salamander. He mangled the meat for forty- 
five minutes, often trying to swallow it. Previously, during his captivity, he had 
downed 5-inch pieces of meat, three-inch fish, or six-inch eels. 

The next day, I induced an almost identical battle with the spotted Salaman- 
der. Later in the week, the alligator killed and ate three two-inch Red-backed Sal- 
amanders (Plethodon cinereus). i 

It seems to me that the only possible reason for the salamander’s quick release 
was that the secretions of its skin were distasteful enough to make the alligator 
let go. The alligator had proved before that it was quite capable of subduing com- 
paratively large animals and. it usually fed at the given temperature. It had not 
been fed for a week before the encounter, so must have been hungry. That a 
salamander was able to escape from an alligator testifies to the value of skin 
secretions.—John Paul Barach, 35 E. 84th St., N. Y. City. 
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EGG-LAYING BEHAVIOR OF AN ORIENTAL 
AGAMID LIZARD 
By Edward H. Taylor 


Arboreal lizards for the most part have the general tendency to seek the 
earth for the purpose of finding suitable places for the incubation of their eggs. 
This habit is probably to be accounted for by the tendency of the eggs to become 
desiccated unless an additional supply of moisture is available. A large number 
of the arboreal members of the family Gekkonidae have solved the problem 
by laying a hard-shelled egg which, while allowing the entrance of air to the 
developing embryo, does not permit a significant amount of moisture to escape. 
Hence the egg may be left in places that are quite dry, as for instance, under 
dry bark, in knot holes in dead trees, in a crack in a dry wall; or the adhesive eggs, 
which may be soft-shelled while they are being laid, may be applied to the under 
side of a dry board, or the underside of a broad leaf hanging on a tree, the shell 
subsequently becoming hardened. 

In Mindanao I have found the curious spindle-shaped eggs of the tropical 
agamid species Goniocephalus semperi placed in the wet decaying core of a tree 
limb some thirty feet from the ground, and in other cases buried in the accum- 
ulation of debris in the great “birds-nest” ferns at considerable distance from the 
ground. 

In 1945 I first observed the actual deposition of the eggs of the arboreal 
species Calotes calotes (Linnaeus), in an excavation in the earth. The species 
is of a brilliant leaf-green color decorated wth transverse series of small white 
spots. The tail is approximately four times as long as the body. The males 
differ markedly from the females in certain structural characters. 

The general region in which the animals were dwelling was rather 


WLTopes 
second-growth forest of central Ceylon. Occasional paths formed chiefly ane ae. 


phants but used also by other animals offered a much more solid surface thai) ! 
the adjoining sandy soil. Here one morning after a much needed shower-[ noted 
the females of this species digging in this relatively hard earth. sl 

When so engaged, these usually wary and timid lizards were wholly, Qblivious 
to their surroundings and one might approach and actually pick up t Canitial 
without any struggle from the captive. Most of the animals had turn¢d dull 
olive, sometimes nearly brownish green, while the contrasting white marks“wére* 
obliterated or scarcely visible. Unfortunately it was impossible for me to tarry 
a sufficient time to observe the completion of the excavations or watch the 
deposition of the eggs for which the excavations were being prepared. Some 
eight females were seen engaged in this work during the same half-day. No eggs 
were discovered in the holes. 

The following day I detected a female of the same species digging in the 
earth less than ten feet from my window. She was evidently just beginning the 
excavation, not far from the base of a stump where the feet of soldiers had made 
the ground firm. The digging was continued for some two and one-half hours 
with only short rest periods. Additional rain had softened the ground since 


6 






. the previous day and the earth was less difficult to move than was that on the 


aforementioned path. A depth of approximately four inches had been reached 
by ths time. I could not actually see the bottom but the estimate was made on the 
amount of the body concealed during the latter part of the operation. 

At this time it was necessary for me to absent myself and-on my return 
perhaps an hour later, the tactics had changed and the lizard was dragging the 
loose earth back into the hole with her front legs, After continuing this process 
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for some time there was a pause in which the lizard remained motionless for 
perhaps two minutes. Then spreading the front legs apart and rising up on them, 
she began using the head in piledriver fashion, striking it against the loose earth 
in the bottom of the excavation. This behavior continued without more than mo- 
mentary interruption until the ‘piledriver’ had struck 118 blows. One could 
count about three seconds between blows. 


When this operation was concluded there was a pause of nearly four 
minutes, the animal remaining motionless. Then the front legs were removed from 
the hole and the position of the body reversed,—the head being turned away and 
the cloacal vent brought directly above the mouth of the excavation. 
It soon became obvious that eggs were being deposited, and I presumed that a 
number of eggs must have been laid before the filling-in process had begun with 
the subsequent tamping of the soil. 

I am uncrtain as to the actual number of eggs laid but from body move- 
ments I estimated there were seven in the last lot, the task occupying something 
more than fifteen minutes. When the egg laying was completed there was a pause 
of some two minutes when the body was again reversed and the filling-in process 
again resumed. 

The layer of whitish eggs, part of which was now visible to 
me was soon covered and again the tamping behavior was resumed, this 
time 68 strokes sufficing to give the proper firmness to the soil. The 
remainder of the cavity, now about one and one-half inches deep, was slowly 
filled in. I was again called away from my observations for a time and when | 
returned the hole had been completely filled, leaving a somewhat rounded mound, 
slightly higher than the surrounding earth. The tamping was resumed but I soon 
lost count of the strokes. Soon the mound was leveled. After a short pause, re- 
maining bits of loose dirt were dragged away from the area or scattered. Lying 
nearby were tiny twigs and broken fragments of weeds and leaves. These were 
dragged out onto the area affected by the digging operations so that to the 
casual observer the ground looked quite undisturbed. As a final addition to the 
camouflage, the crimped top of a beer bottle was moved a distance of approxi- 
mately eight inches and allowed to rest directly above the deposit of eggs. 

This strange use of the head in the tamping process has resulted in no ob- 
servable modification of the snout. Another agamid species Lyriocephalus scutatus, 
occurring in the neighboring hill districts has a curious large biscuit-shaped knob 
developed on the end of the snout. One wonders whether this species has the same 
egg laying habits, and whether or not the knob serves as a hammer-head in the 
tamping of the soil. , 


Department of Zoology, University of Kansas, Lawrence Kansas. 





NATRIX RIGIDA FROM TYLER COUNTY, TEXAS. — The distri- 
bution, off the secretive Natrix rigida in eastern Texas is incompletely known and 
published records are spotty. Brown (Herpetologica, 4:23, 1947), in summarizing 
the known locality data listed records from Leon, Jasper, Henderson, and Hardin 
counties. To these may now be added that of Tyler County. A typically marked 
female of this species was collected near Warren, by an unidentified high school 
student, in April of 1948, and subsequently presented to the writer by Mr. Tom 
B. Martin, one of the boy’s teachers. This specimen measured 493 mm. in total 
length and had the scale formula 17-19-17. If an inference can be made from 
the spotty data available, it seems probable that the striped water snake is limited 
in Texas to the pine-hardwood forests of the east—R. L. Livezey, University 
of Notre Dame, Notre Dame, Indiana. 
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NOTES ON THE ECOLOGY OF GARTERSNAKES 
IN THE PUGET SOUND REGION * 


By William B. Hebard 

The gartersnake populations of the Puget Sound region of Washington State 
are composed of individuals, of three different species: Thamnophis ordinoides, 
T. elegans vagrans, and two intergrading races of the species T. sirtalis, namely, 
pickeringi and tetrataenia. During the active season of 1948, weekly collections 
were made in three areas: Maple Valley, 30 miles southeast of Seattle; the 
northern suburbs of Seattle; and in Skagit County, near Anacortes and Sedro 
Wooley, the latter two places being about 90. miles north of Seattle. The taxonomic 
consideration of these collections has been reported previously. (Hebard 1950). 
The purpose of this paper is to report on the habitat preference and food habits 
of these.snake populations, together with other interesting observations which 
were noted during field trips. 

Thamnophis ordinoides inhabits the dense undercover which borders the 
humid forests of the Puget Sound lowlands. They were not found on the forest 
floor; but rather, in adjacent meadows, clearings and rights-of-way of highways 
and railroads. They were seldom found far from the protection of the dense 
thickets. The usual habit on warm sunny mornings was to curl up in or on the 
grass bordering the thickets. Upon being alarmed, they would glide quickly into 
the impenetrable thickets of blackberry brambles or bracken. Meadows and 
pastures which had been much trampled by livestock were conspicuously devoid 
of any snakes. 

Since aquatic life is not an important part of the food of ordinoides, this 
species is not necessarily asociated with ponds, lakes or streams. Stomach analyses 
and field observations indicated that slugs of the genus Agriolimax formed the 
bulk of the food taken. Earthworms were also utilized; and, according to Fitch 
(1941), this species has been known to eat plethodont salamanders. Areas where 
slugs were abundant supported large numbers of ordinoides. 


Fitch 1940) points out that the dark dorsal ground-color with the bright 
longitudinal stripes of ordinoides has probable survival value by concealing the 
snake while it is gliding through the grass. This phenomenon was demonstrated 
many times during field trips when failure to capture certain individuals was 
attributed to the optical illusion of a motionless snake; whereas, actually it was 
moving and several feet ahead of its would-be captor by the time an attempt was 
made to pick it up. 

Ordinoides is the least aggressive of the Puget Sound species. Only occas- 
ional specimens made any attempt to bite; however, full use was often made of 
the repellent secretions of the anal glands. Most individuals became quite docile 
in captivity and permitted themselves to be handled without use of their protective 
device. 

T. sirtalis is an inhabitant of the dense undercover which borders the ponds, 
lakes and streams of the Puget Sound region. The humid lowland areas of King 
County are inhabited principally by the melanistic race pickeringi, while the drier 
and more open regions of the northern counties, Skagit and Whatcom, seemed to 


. be occupied by tetrataenia which is the typical form found in the more arid 


regions immediately east of the Cascade Mountains. 





* This study was made possible by a reseach fellowship granted 
by the Graduate Research Committee, Department of 
Zoology, University of Washington. 
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_ Stomach analyses and field observations indicated that sirtalis feeds almost 
entirely on aquatic animals, particularly frogs and salamanders. The remains of a 
young bird were removed from one specimen, Captive individuals fed readily 
upon living tadpoles, salamander larvae and tree frogs, Hyla. 

The usual habit of sirtalis was to curl up in or on tall grass which bordered 

dense thickets near water. The dark ground-color and bright longitudinal stripes 
of this snake, as previously demonstrated by ordinoides, have probable survival 
value by concealing it in the tall grass. 
T. elegans vagrans is usually found in the vicinity of water, particularly 
in riparian and railroad-embankment habitats; however, occasional individuals 
may be found far from water. The usual habit of this form is to coil itself up 
in open gravelled areas on warm sunny mornings. During field trips, it was 
noticed that the brown spotted-pattern blended with a background of gravel or 
cinders so effectively that it was difficult to detect the snakes until directly upon 
them, whereupon the snake began to move while the searcher, taken by surprise, 
allowed the snake sufficient time to swiftly glide into the protection of nearby 
rocks or brush. 

Vagrans ordinarily displayed considerable aggressiveness and often re- 
mained coiled until the searcher was directly upon it, whereupon it would strike 
viciously at its captor. Unless the snake was quickly grasped by the neck, the 
captor frequently received a bite. The bite, while not dangerous, left pin-point 
abrasions on the skin. 

Stomach analyses of the series of specimens indicated that vagrans, in the 
Puget Sound region, feeds extensively on aquatic animals and small rodents, 
chiefly Microtus. Fitch (1941) states that vagrans seems to be far more versatile 
in its feeding habits than any other form herein discussed.. 

Vagrans, ordinoides and sirtalis are often found sharing the same habitat. 
For example, the North Park undeveloped area immediately north of Seattle, 
Washington on U. S. Highway No. 99, which is approximately one-mile square, 
consists of a large cattail marsh surrounded by thick underbrush; and transgresses 
gradually into a series of radiating, shallow, gravel-covered ravines and knolls. 
The principal vegetation on the higher, more arid, portions was Scotch Broom and 
Oregon Grape. A large refuse dump at the northern end of the area had 
generously supplied a great deal of old cardboard, pieces of linoleum and 
wooden boxes whose undersurfaces harbored large numbers of slugs and earth- 
worms, Observations and stomach analyses of specimens from this area indicated 
that sirtalis was utilizing the acquatic animals of the cattail marsh, vagrans 
preyed upon the mice, and ordinoides fed upon the slugs. Specimens of all three 
species have been captured within a few feet of each other; often being found 
under the same debris and apparently all living in close approximation with no 
serious competition for food. 
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ROAD RECORDS AS INDICATORS OF DIFFERENTIAL 
SPRING MIGRATIONS OF AMPHIBIANS * 


By Charles C. Carpenter and David E. Delzell 

There have been occasional notes on road surveys or DOR records on am- 
phibians and reptiles. Emphasis in most of these reports has been on total num- 
bers with little information included other than mortality and its effect on the 
population of the area paralleling the roadway. The object of this survey has 
been somewhat different. The authors, both being interested in differential move- 
ments of reptiles and amphibians, conducted the following investigation with this 
point of view in mind. 

A stretch of black top road 0.9 mile in length running across a gentle east- 
west slope was chosen. This is located on the Portage Lake Road approximately 
two miles north of Dexter in Washtenaw County, Michigan. Open fields, contain- 
ing a few small swamps and moist grassy areas, are found on both sides of the 
road. A wooded area is located about one quarter of a mile east of the road and 
is paralleled on its east side by the Huron River. The road was visited at night dur- 
ing or immediately following a rain. 

Both living and dead amphibians were recorded. The different species were 
noted, totals for each species were counted and sexes were differentiated. Since 
this was during the spring, females were usually identifiable by the presence of 
large egg masses and males by throat patches. The count was made by walking the 
entire distance before a car, observing with the aid of headlights and flashlights. 
The length of road was covered only once during any survey. Only animals 
found on the pavement were recorded. The identification of badly crushed speci- 
mens was, checked by both authors. 

It is generally known that amphibians differ in their response to spring 
changes and their appearance at the breeding ponds. They apparently also differ 
in the extent and date of movement towards these breeding areas. Specific in- 
formation on differential movement is rather scarce. The following data show the 
differences that occured both in respect to numbers of individuals and species. 


PORTAGE LAKE ROAD AMPHIBIAN SURVEYS 


1949 1950 
March April May April May 

22 2% DD 23 19 2 5 4: 25 
Rana sylvatica 1 
Rana pipiens 6°# > <2 + 
Rana clamitans 3 S245 
Rana catesbeiana 2 1 1 
Bufo americanus 4 oe 
Hyla crucifer 30 168 603 41 2 213 6 17 
Hyla versicolor 1 8 21 
Pseudacris nigrita 2 
Ambystoma jeffersonianum 1 


Ambystoma tigrinum 


It is evident that Hyla crucifer is the most abundant amphibian as far as 
road records are concerned. In contrast, Pseudacris nigrita triseriata, which seems 
as common from field observations, is almost entirely absent; it was found only 
twice on the road. For example, field work at a small pond close by the survey 
strip showed that it commonly contained a ratio of about 5 to 1 duirng the spring 


* Paper read at A.A.A.S. meeting, Cleveland, Ohio, Decemebr 27, 1950. 











64 HERPETOLOGICA Vol. 7 


in favor of Pseudacris. This pond is only thirty feet from the road. Certainly 
Pseudacris is well represented in all of the available breeding sites in the area, 
Hyla crucifer, with a total of 1080 found on the road, seems to be a much more 
mobile form, apparently fanning out in great numbers after emerging from hi- 
bernation. These facts indicate that Pseudacris may hibernate near its breeding 
ponds and that Hyla crucifer does not. Differences such this pose questions 
concerning range extension and possible evolutionary age differences in the two 
species, and differences in ecological segregation. 


The night of March 30 had the highest count of Hyla crucifer with a total 
of 603 specimens. Of these, 506 were males and only 97 females. This would 
indicate that males emerge from hibernation earlier than females and leave en 
masse. Females apparently move to the ponds, or away, over a longer period of 
time. Records for May 9, when the proportion was 13 females to 4 males, tend 
to confirm this observation. This sexual difference in pattern of movement 
parallels observations at the breeding ponds. 


Times of movement of other species are shown. In 1950, the greatest num- 
bers of Hyla versicolor were moving on May 9. Rana sylvatica surprised us in 
being so far from the woods. Obviously Rana catesbeiana and Rana clamitans 
must move to get from pond to pond but the number found on the road, which 
was at least one half mile away from large bodies of water, seemed unusual. They. 
must commonly move extensive distances, perhaps more often than we expect of 
these aquatic species. Rana pipiens is a widely moving form and this is sub- 
stantiated by the numbers found on the road. 


The salamanders, both woodland species (Ambystoma tigrinum and Ambysto- 
ma jeffersonianum), were not expected this far from the woods. Still, their 
presence indicates that response to woodland cover during the breeding season 
may not be as stenotrophic as is often thought. 


As an overall picture, the records indicate a sequence of movements which 
correlate well with known concepts of amphibian breeding periods at Ann Arbor, 
Michigan. Rana pipiens, Rana sylvatica, Hyla crucifer, Pseudacris nigrita triseri- 
ata, and the two salamanders appear early, followed at a later date by Bufo amer- 
icanus, Rana clamitans, Rana catesbeiana, and Hyla versicolor. Acris crepitans, 
Rana palustris, Ambystoma maculatum, and Plethodon cinereus are known for 
the area near the road, but were not observed during these surveys.. 


More than 75 per cent of these amphibians were dead when observed. This 
would point to the automobile as a great factor in the mortality rate of these 
animals near roadways, especially during spring migrations and movements. A 
large number of frogs were gravid females. 


It could not be accurately determined from our observations whether the 
movement of the frogs was concentrated in any one direction. 
Department of Zoology, University of Michigan, Ann Arbor, Michigan 





DIEMICTYLUS VIRIDESCENS LOUISIANENSIS IN NORTH- 
EASTERN TEXAS.—There are no records of Diemictylus viridescens louisian- 
ensis from the northeastern portion of Texas although the species is known to 
occur in eastern Oklahoma and western Louisiana. Numerous specimens in the 
red eft stage were taken in the vicinity of Maud, Bowie County, Texas on April 
22, 1950. All were collected from under damp logs, saw mill slabs, or boards. They 
appear to be similar in every respect to those taken in southeastern Texas, — Bryce 
C. Brown. Strecker Museum, Baylor University, Waco, Texas. 
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SOME ASPECTS OF THE ROLE OF PARASITOLOGY 
IN HERPETOLOGY 


: By John D. Goodman 

The article by Nelson in “Herpetologica” vol. 6, part 3, August 15, 1950 
has prompted me to extend the discussion of snake parasitism somewhat further 
in the expectation that many herpetologists will be tempted to experiment on 
snakes in their own collections in an effort to rid them of their parasites. 

The trematodes referred to by Nelson, which occur in the upper digestive and 
respiratory tracts of snakes, are popularly known to parasitologists as “renifers” 
or “reniferids”, the name taken from the generic name of Renifer. I have been 
working with this group for some time and have become convinced that they do 
not greatly affect the health or well-being of their hosts. Even when present in 
excessive numbers the parasitized snake shows little outward sign of the infection. 
Dr. L. N. Allison has suggested to me that heavily parasitized Natrix may show 
increased nervousness and irritability, but I have not noticed this particularly. 
A certain amount of evidence has been accumulated that heavy infections of “re- 
niferids” may contribute to a decreased venom yield in Australian snakes of the 
genera Denisonia and Notechis. This observation was made by Fairley and Splatt 
in 1929, but examination of their report showed insufficient data were present 
to support such a conclusion. The majority of snakes when freshly captured are 
in good to excellent health, yet many are carrying dozens to hundreds of trema- 
todes. The Florida King Snake, Lampropeltis getulus floridana, and the Indigo 
Snake, Drymarchon, are usually very heavily infected but make excellent caged 
specimens and live in captivity for years. I remember several years ago collecting 
a fine specimen of Heterodon c, contortrix, the lung of which at autopsy was 
tound filled with hundreds of trematodes, yet this snake appeared completely 
healthy as long as I kept it alive. Practically all watersnakes, gartersnakes, and 
the eastern varieties of racers are heavily parasitized when collected in nature. 
This fact can be easily proved when the method of acquisition of these parasites 
is explained. When snakes become ill, emaciated, or die in captivity it is my 
opinion that it is usually due to causes other than trematode infections. 

Talbot (1933), Ingles (1933), and Byrd (1935) have shown that the snake 
trematodes under discussion are in all cases acquired by the snake’s feeding upon 
amphibians which carry the larval (metacercarial) stage of the life cycle. McCoy 
(1928) was the first to demonstrate that these parasites had a Snake-Snail-Am- 
phibian-Snake type of cycle. Trematode cycles require snails or other mollusks in 
their cycles, and this particular group of snake trematodes requires a snail of 
the genus Physa.. The amphibian hosts are many, ranging from Rana and Bufo 
tadpoles to adult Amphiuma, depending partly on the food preference of the final 
(snake) host. 

It is therefore possible to keep captive snakes free from further infections 
either by feeding them something other than amphibians, removal of the metacer- 
caria from the amphibian tissue (a tedious and not very practical method), or by 
feeding them amphibians which have never been exposed to snails. However, it 
is almost certain that the snake would take none of these precautions in nature. 

The metacercarial cyst is found beneath the skin of the abdomen, legs, or 
tail (of the tadpole), and can be quite easily seen with the naked eye or any low 
magnification hand lens. The most conspicuous feature of the “reniferid” cyst 
is the large Y-shaped bladder, occupying most of the central portion of the 
worm. Although many cysts of trematodes and other worms may occur in am- 
phibian tissues, the prominent Y-shaped bladder usually identifies it as a “reni- 
ferid” cyst. 
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Indistinguishable to the casual observer, these cysts are actually the larval 
stage of not one but several “reniferid” genera, including Lechriorchis, Pneumato- 
philus, Dasymetra, and others. All of these genera begin their migrations in 
the snake host as soon as they are freed from their cysts in the small intestine of 
the snake after partial digestion of the amphibian. It is here that the subject of 
parasite ecology, a field as yet little investigated except indirectly, comes into the 
picture. It can be shown that these closely related forms each has its own habitat 
preference within the snake just as firmly entrenched as does the free-living 
animal with its own habitat niche. They must all pass forward through the stomach 
after leaving the small intestine. None seems to like this for a final location, but 
two genera (Dasymetra and Zeugorchis) go only as far as the oesophagus. Two 
genera prefer the mouth and throat (Ochetosoma, Stomatrema), and one genus 
(Pneumatophilus) prefers to curl up like a map in a mailing tube inside the 
trachea. Finally, one genus (Lechriorchis) likes to live in the lung and never 
stops for long until it gets there. It often migrates completely back to the posterior 
saccular portion of the lung, where it has been described by several parasitologists 
as loose in the body cavity (they were perhaps better parasitologists than snake 
anatomists) ! Of course, during these migrations it is a chore for the parasitolo- 
gist to determine the final location to be selected by each genus, but this is done 
in old infections by finding where the mature worms are located. These trematodes 
probably remain parasites for the life of the host, or at least for several years. 

I would like to emphasize that the knowledge derived from parasite life 
cycles can be used. by the herpetologist or the ecologist as an aid in determining 
certain food items of the animal under investigation. The parasite acts in the 
capacity of a “tracer,” and when found (provided the life cycle is known) can 
give important clues as to the diet of the animal. For example most species of 
Natrix in America and the Old World have shown by their parasites that they 
are prone to feed on amphibians, yet N. compressicauda, N. septemvittata and 
N. grahamii are notably absent from this group. In the case of N. compressicauda 
the brackish water habitat probably accounts for the absence of certain of these 
parasites. In the case of the other two the answer lies in their having an almost 
entirely invertebrate diet. The same can be said for the parasite differences be- 
tween Thamnophis sirtalis and T. butleri. In each instance the parasitic fauna of 
the host indicates its diet. Parasitologists leaned heavily in the past on the food 
studies made by herpetologists in order to get clues toward solving the life cycles 
of certain parasites. Now the situation is sometimes reversed, and the parasitolo- 
gist is often able to give the herpetologist clues to food habits from the study of 
the parasites. 

Of course not all parasites are acquired by the process of feeding. Snakes 
as well as other reptiles are often infected with blood parasites which somewhat 
resemble malarial organisms but belong to a different genus. Little is known of 
the effect of these parasites on the host. Snakes also have intestinal amoebae 
which cause a dysentery similar to the amoebic dysentery of man. The causative 
organisms are protozoans, Endamoeba invadens, which produce ulcers and lesions 
in the intestine, and may also invade other body organs. 

Parasitic arthropod mites are probably the most damaging of all to the snake. 
There are both external forms—the scale mites—and internal lung mites, Scarcely 
recognizable as a mite is the large yellow Linguatulid or “Tongue Worm,” found 
attached to the wall of the lung. The Indigo Snake seems to be a favorite host for 
this parasite. Dr. J. Teague Self has reported the cycle of this parasite in the 
Rattlesnake in Oklahoma. It is the adult form that occurs in the snake lung— 
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the larval stage is not wormlike at all but an endoparasite occurring in cave- 








r of 


ikes | 


vhat 
1 of 
ebae 
itive 
ions 


lake. 
rcely 
ound 
t for 
. the 
ng— 
cave- 








1951 HERPETOLOGICA 67 


inhabiting rodents (Peromyscus). The snakes become infected when they den up 
for the winter in caves and come into contact with the infected Peromyscus. Self 
has found as many as 158 “Tongue Worms” in a single hibernating rattler. 

Camin has shown that snake mites are capable of transmitting a fatal hem- 
orrhagic septicemia in snakes. This is caused by a bacterium, Proteus hydrophilus, 
which is the organism that produces “Red Leg Disease” in frogs and “Red 
Sore” in fishes. Even without transmission of this infection mites can do con- 
siderable damage to snakes, Large infestations can literally suck away the life 
blood of a healthy snake in a few weeks until it is so weak and emaciated it falls 
prey to fatal infection or dies of acute anemia. About ten years ago I had a Gar- 
tersnake T. s. parietalis with a severe scale infection. The skin underneath each 
infected scale was so distended with pus that each scale seemed to be in almost a 
vertical position. When a sample of the white, cheesy material was withdrawn 
for examination and culture organisms of the genus Actinomyces were isolated. 
It ig very probable that prior to the inroad of the actinomycotic infection the 
snake had suffered a severe mite infestation although none was found on the 
snake at the time of examination. 

Although having had no personal experience, I believe that as an anti-helmin- 
thic 0.2 c.c. of tetrachlorethylene per two pounds of body weight is well within 
the limit of tolerance for snakes. Byrd gave eight snakes, irrespective of size, 0.6 
cc, each of tetrachlorethylene. In four hours half of the snakes were dead, two 
Natrix and two Thamnophis. He reports that the survivors were completely free 
of worm parasites, as diagnosed from feces examination for ova. However, re- 
moval of trematodes from the digestive and respiratory tracts of reptiles is prob- 
ably a useless expenditure of time and money unless they are subsequently kept 
off an amphibian diet. It seems that the time could be more profitably spent in 
disinfecting cages and other measures that will keep the reptiles free from mites 
and other maladies. 
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AN ADDITION TO THE HERPETOFAUNA OF HAWAII —On 
March 7, 1950, the junior author collected three specimens of Anolis in the 
backyard of a residence in the Kaimuki district of Honolulu, T. H. These 
specimens were later sent to Dr. James A. Oliver of the University of Florida 
who has kindly identified them as Anolis carolinensis porcatus, although somewhat 
atypical, of Cuba and the Isle of Pines. 

It appears most likely that these anoles have become feral on the island of 
Oahu, and perhaps others of the Hawaiian islands as well, as a result of the 
pet trade, various pet shops in Honolulu having stocked Anolis on occasion. On 
Oahu the only island of the group from which these lizards are now known, 
their range appears to be very localized, none having been reported outside the 
residential area of Kaimuki in Honolulu. That they have become successfully 
established, albeit within a relatively small area, seems evident in view of the 
following facts: A later trip was made to the same neighborhood in which 
the original specimens were found and eight recently hatched young as well as 
several adult specimens were collected. One of the adults laid 3 eggs shortly after 
it was collected. 

Although these lizards are found in a thickly populated area, ample conceal- 
ing cover as well as basking sights are afforded by shrubbery, trees, orchid houses, 
chicken coops and lumber piles, Occasionally the males may be seen displaying 
in more open areas, but the majority of the lizards are well concealed by foliage 
and careful scrutiny is necessary to reveal them. The lizards are particularly 
conspicuous on the bare trunks of papaya trees. 

One resident of the area stated that 3 Anolis had been living in her orchid 
house for two or more years and that she found their presence advantageous since 
“there were white bugs in my orchids when I got them and the lizards ate them 
all off.”—Charles E. Shaw and Paul L. Breese. 

Zoological Society of San Diego, San Diego, Calif. 
and Honolulu Zoo, Honolulu, T. H. 





NOTES ON RECENTLY TRANSFORMED LARVAE OF THE 
SALAMANDER EURYCEA LONGICAUDA GUTTOLINEATA. — Two 
recently transformed larvae of the salamander Eurycea longicauda guttolineata 
(Holbrook) were taken June 1, 1950, in the Hatchie River bottoms just off U. S. 
Highway 70a-79 about 1.4 miles by highway from the Hatchie River, Haywood 
County. The specimens measured: tail length, 21 mm., total length, 45 mm.; and 
tail length, 19 mm., total length, 41.5 mm. Bishop (Handbook of Salamanders, p. 
428) states that the larvae attain a length of at least 50 mm. Both specimens were 
very similar to adults in color and pattern. They had no vestiges of gills or fins 
and had evidently recently transformed. For records of other salamanders taken at 
this same place, see Herp. 6:49-51.—Ralph M. Sinclair, Shelby Forest State Park, 
Lucy, Tennessee. 











See Se ae eS 


ita 


are 
ins 


rk, 











1951 HERPETOLOGICA 69 


NOTES ON THE HERPETOLOGY OF 
ONTARIO, CANADA 


By Howard E. Evans and Robert M. Roecker 


During the summer months from 1935 to 1941 and 1946 to 1947 the junior 
author made herpetological collections in the vicinity of Gull Lake, Arden, Ontario. 
This region in Kennebec Township of Frontenac County is second-growth 
hardwood on a granite substrate at an elevation of approximately 850 feet. The 
writers made additional collections at both Arden and Long Point during June 
1948, and again at Long Point during July 1949. 


Long Pont is located on the north shore of Lake Erie in Walsingham Town- 
ship of Norfolk County, one of the southernmost parts of the Dominion of 
Canada. It is a broad sand spit some 20 miles in length, straight on the lakeward 
side but irregular with wet flats and lagoons on the bay side. There are many 
low hillocks and ridges, some of which are covered with scotch pine, scrub oak, 
cottonwood and wild grape. The southern affinities of the fauna are indicated by 
forms such as Fowler’s toad (Bufo woodhousii fowleri), the soft shelled turtle 
(Amyda s. spinifera), and the hog-nosed snake (Heterodon p. platyrhinos). 
Logier (1931) pointed out some interesting peculiarities (borne out by our study) 
of this fauna as compared with other localities in southern Ontario. He remarked, 
“One is impressed by the apparent absence of Ambystoma and Plethodon among 
the salamanders, of all Hylidae, of Rana clamitans and Rana sylvatica and by the 


scarcity of Bufo americanus.” These species are all common in other parts of 
Ontario. 


Concerning the reptiles, Logier (1931) noted the apparent absence, as do 
the writers, of Eumeces fasciatus and Storeria 0. occipitomaculata. The snakes 
he collected in order of abundance were as follows: Thamnophis s. sirtalis, Elaphe 
vulpina gloydi, Storeria d. dekayi, Heterodon c. contortrix and Natrix s. sipedon. 
The writers collected all species except S. dekayi and in the limited time spent 
collecting would agree that th most abundant snakes were garter and fox snakes. 
Six species of turtles are known from Long Point, Emys blandingi, Graptemys 
geographica, Chelydra serpentina, Chrysemys picta marginata, Clemmys guttata, 
and Amyda spinifera. The only species the writers failed to collect was A. spinifera. 

Specimens of the forms listed below are deposited in the Conservation De- 
partment of Cornell University. 


AMPHIBIA 
Twenty-six species and subspecies have been recorded for the Province of 
Ontario by Mills (1948). 


Rana clamitans Latreille. This is the most abundant species at Arden where 
over a hundred individuals could be collected in a day. 


Rana catesbeiana Shaw. Many adults were collected at Arden. 

Rana p. pipiens Schreber. Common at Arden and the dominant frog at 
Long Point. 

Rana s. sylvatica Le Conte. Common in woodland areas of Arden. 

Bufo terrestris americanus Holbrook. The american toad was seldom taken 
at Arden. Logier (1931) collected three specimens at Long Point whereas we 
failed to find it. Sas 

Bufo woodhousii fowleri Hinckley. At Long Point this species was widely 
distributed over the dune area and under debris along the shore. 
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Hyla v. versicolor Le Conte. The unmistakable call of this frog was heard 
on the nights of June 10-12, 1948, at Arden. 

Triturus v. viridescens Rafinesque. Adult newts were common around Arden 
but the red efts were seldom seen. 


Necturus m. maculosus (Rafinesque). A skeleton was found on the lake shore 
of Long Point. 


REPTILIA 


One lizard, nineteen snakes and nine turtle species have been recorded 
for Ontario. The present collection represents one lizard, ten snake and five 
turtle species. 

Eumeces fasciatus (Linnaeus). At Arden, six skinks were caught under logs 
and stones on rocky outcroppings. Three were females and three juveniles. On 
August 1, 1947, the junior author found two incubating females inside rotted pine 
logs. One had a clutch of seven eggs, the other six. During the first week of 
September eleven young hatched which measured from 55 to 61 mm. 

Diadophis punctatus edwardsii (Merrem). A few individuals were captured 
each summer on dry open hillsides at Arden. 


Elaphe vulpina gloydi Conant. On July 31, 1949, the writers found two 
clutches of eggs under logs on the sand dunes approximately 25 feet from the 
lake shore and about 5 feet above the water level. The cover is very limited on the 
dunes and other egg clutches were found destroyed by predators There were many 
prairie deer mice (Peromyscus maniculatus bairdii) sharing the same cover as the 
reptiles and amphibians. Of the two undisturbed clutches found one contained 9 
eggs, the other 13. The eggs adhered to one another in an irregular pattern, and an 
average egg measured 20 mm. in diameter and 39 mm. in length. One egg of each 
clutch was opened on August Ist and a marked disparity in the degree of 
development between the two clutches was apparent. The embryo removed from an 
egg of the least advanced clutch was 55 mm. lone, while the one removed 
from the other clutch was 170 mm. long and had the characteristic color 
pattern. All of the remaining eggs hatched after incubation at room temperature 
in moist sand. The advanced clutch hatched the last week of August and 
the newborn snakes averaged 320 mm. in length. The other clutch hatched on 
September 19 and the snakes averaged 270 mm. in length. All of the young were 
quite pugnacious shortly after birth and would strike with open mouths at any 
approaching object. They exhibited the tail vibration so characteristic of the 
adults. Two adult males, 1425 mm. and 1475 mm. long, and an immature specimen 
525 mm. long were captured on the higher scrub-covered dunes. They made no 
attempt to bite while being handled after capture. 

Heterodon p. platyrhinos Latreille. One specimen was found dead on the 
road at Long Point. 

Lampropeltis doliata triangulum (Lacepede). One or two specimens were 
taken on an average collecting day around Arden. 

Natrix s. sipedon (Linnaeus). During the collecting periods at Arden two or 
three specimens were taken daily, Scale counts for 12 specimens follow: ventrals 
in 3 males, 145-147 (mean 146); n 9 females,, 143-154 (mean 149). Caudals in 
2 males, 77-88; in 5 females, 66-81 (mean 65). This species was reported 
as scarce on Long Point by Logier (1931) where no specimens were collected by 
the writers although fishermen said they were frequently encountered. 

Opheodrys v. vernalis (Harlan). A few specimens were taken at Arden. 

Storeria 0. occipitomaculata (Storer). Fairly common at Arden. 

Thamnophis s. sauritus (Linnaeus). A fairly common species at Arden. 

Thamnophis s. sirtalis (Linnaeus). Common around Arden, where most of 
the individuals taken exhibited brilliant lemon-yellow stripes. Scale counts for 27 
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specimens are as follows: dorsal scale rows at mid-body, 19 in all but one with 21; 
ventrals in males, 147-156 (mean 153), in females 144-156 (mean 150) ; caudals 
in males, 66-79 (mean 72), in females 64-73 (mean 67). 


At Long Point the garter snake was also very abundant. The color pattern 
was variable; some had reddish sides others were melanistic but none had the 
striking lemon-yellow color of the Arden specimens. Logier (1930) while at 
Long Point for two days in July 1929, collected every garter snake available and 
of 86 snakes taken, 44 or 51.6 per cent were melanistic. Of the 25 snakes taken 
by the writers 6 or 24 per cent were completely melanistic, being velvety black 
dorsally and ventrally. Melanistic and striped young are included in the litters 
of either melanistic or normally striped females. The litters of 5 isolated females 
were recorded by Logier (1929) as follows: 2 black females, 46 young, 28 or 60.8 
per cent melanistic; 3 striped females, 56 young, 29 or 51.8 per cent melanistic. 
In another case (Logier, 1931), 9 striped females produced 248 young of which 
88 or 35.5 per cent were black, while 6 black females produced 130 young of 
which 68 or 52.3 per cent were black. The total of all young born was 378 of 
which 156 or 41.3 per cent were black. Of the snakes the writers collected, three 
pregnant striped females were examined for the presence of melanos in their 
broods. All of the young were well advanced in development and none of them 
appeared to be melanistic. However, 14 normally striped females while being 
kept in an outdoor pit, gave birth to 23 striped and 3 completely melanistic 
individuals. 

Chelydra s. sepentina (Linnaeus). Occasionally taken at Arden but common 
at Long Point where 85 nests were counted in the high dunes. 


Chrysemys picta marginata (Agassiz). Not common at Arden but very 
abundant at Long Point where on June 13, 1948, at 6:00 p.m., 20 adult females 
were taken as they proceeded towards nesting sites. Some were in the process of 
laying eggs and all of them had apparently come from the quiet bay-side of the 
point. 

Clemmys guttata (Schneider). One adult male was captured at Long Point 
in a marsh bordering the bay. 


Emys blandingi (Holbrook). One specimen was captured at Arden and 
another near by at Verona. Logier (1931) reported this species to be the most 
abundant turtle at Long Point, where hundreds of them could be seen sunning 
themselves on the oak ridges. The writers found only one adult, in the shallow 
water of the bay. 

Graptemys geographica (LeSueur). Five large females were taken_at-long 
Point as they sought nesting sites along with the painted turtles. A! pERCUL 7) 
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_ MORE NOTES ON IGUANAS.—My experiences with iguanas over a 
period of 40 years in Panama corroborate most details of Swanson’s recent 
account (Herp., 7: 1950). Some additional observations may be worthy of 
record, 


The procedure I have observed natives use in tying iguanas involves breaking 
the clawed phalanx on the longest digit of each limb, subsequently drawing the 
tendon with attached claw out about three-fourths of an inch. The front feet are 
then placed over the back. The claw of foot A is passed through the tendon of 
foot B, splitting it as near the center and as close to claw as possible. The claw 
of toe B is now in like manner passed through the tendon of toe A, each tendon 
thus passing through the center of the other. The claws are very sharp and 
pierce the tendons easily, and once through will not pull out as they turn and 
lock like a toggle. 

The hind legs are much longer, so these are first crossed under the tail, 
and then the tendons are locked above the tail in the manner just described. After 
this a careful iguana hunter will similarly secure a second toe of each foot. 

A single iguana so secured may still get away if placed on the ground by 
wriggling the body in the same manner used for swimmins. To prevent such 
escape a stick is passed between the tied front legs and body. The stick is used in 
carrying also, several iguanas being hung in balance on each end of the stick and 
the load carried on human shoulder. 

Iguanas have a trick of “holding on” when biting, in common with many 
other reptiles. The native system to release them is simply to hold a lighted match 
under the cloaca. No injury for market results. Pushing the eyes in causes 
release of the jaws, but may also kill. 

The easiest way to secure specimens is to shoot them in brain or spinal 
cord with .22 bullets, using a rifle. Body wounds usually result in escape. 

Temporary fences of large-mesh poultry wire can be utilized for capture of 
live specimens.—Van Allen Lyman, Box 124, Gamboa, Panama Canal Zone. 





A RANGE EXTENSION OF THE SOUTHERN PRAIRIE SKINK 
IN TEXAS.—Among a series of skinks taken in the vicinity of Maud, Bowie 
County, Texas in April, 1950 are six specimens of Ewmeces septentrionalis ob- 
tusirostris. Four of the Maud specimens were taken from an old log hut with a 
number of Eumeces fasciatus and a single specimen of the closely related E. 
anthracinus. One other southern prairie skink from 7 miles east of Hughes 
Springs, Cass County and the two other Maud specimens were taken from old 
rotten logs. The scalation and measurements of all the specimens agree well with 
those given for the species. 

Previous available records (Brown, Baylor Univ. Studies, No. 1, 1950, 
p.119) of the southern prairie skink have established the limits of its range no 
farther northeast in Texas than Dallas and Harris counties. The range of Eumeces 
septentrionalis in the state may now be stated as that portion of 
central and eastern Texas as far south as Wharton and Wilson counties, west to 
Palo Pinto and Atascosa counties, and east to Bowie and Harris counties. — Bryce 
C. Brown. Strecker Museum, Baylor University, Waco, Texas. 
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OBSERVATIONS ON THE LIFE HISTORY OF 
LEPTODACTYLUS PENTADACTYLUS 


By Kenneth W. Vinton 

A number of frothy masses of eggs of Leptodactylhs pentadactylss were 
found in a dry river bed on the margin of Gatun Lake on April 2, 1940. An 
inspection showed that they were already hatching. In this case the female frog 
could have hopped a few hundred feet down the steep river bed and laid her eggs 
near the water’s edge, as we were informed smoky frogs were supposed to do; 
but instead, she excavated the fallen leaves and twigs down to the damp bedrock 
and deposited her eggs amongst the dry debris. 

The condition of the eggs in the dry river bed led us to speculate as to the 
length of time the young tadpoles would have lived if no rain had fallen. We also 
wondered how much they would grow if they found water but no food except 
the original froth. On the other hand, we were curious to know how fast the 
young tadpoles would develop if they were fortunate enough to find an abundant 
food supply. 

In order to answer these questions, the mass of collected froth and eggs, 
having a volume of several quarts, was divided into three parts. One large por- 
tion was placed in a battery jar without water. This jar would be left until the 
unfortunate inmates died. Since the conditions in the dry river bed would be 
approximately the same, this would give us a clue to our first question. 

The second portion of the froth was floated on the water of a clean bat- 
tery jar. The water could be changed if necessary but no food would be pro- 
vided until all the froth had been consumed. This seemed to offer a good method 
of answering our second question. 

In order to produce ideal conditions a third battery jar was provided with 
a sandy bottom and a large supply of green algae. In order to avoid overcrowding, 
a very small sample of the egg mass was floated on this jar. 

Within twenty-four hours all the remaining eggs that were about to 
hatch had done so. After two days the tadpoles in all three jars had doubled in 
size. There was no apparent difference between the members of the three habi- 
tats. Those living over water spent most of their time wiggling through the froth 
but when disturbed they hurriedly left the viscous mass and swam down into 
the water. When feeding they worked their way through the foam in a slow 
swimming motion somewhat resembling crawling snakes. When undisturbed, 
large clusters of them would collect at “the top of the foam and lie half sub- 
merged in the white froth. This was especially true in the jar without water. 

After five days the tadpoles in the algae pasture were noticeably Jarger than 
those over plain water, whereas those confined in the froth were becoming long 
and lean. It was also noted that the latter members had failed to grow at the 
same rate. Some were three times as large as others. 

On the afternoon of the tenth day we could see that the tadpoles confined 
in the froth were nearly exhausted and a large number were already dead. A 
thick, syrupy, foul-smelling liquid had collected in the bottom of the jar. The 
young tadpoles were so lean that they looked almost like snakes. They spent most 
of their time on top of the froth and would not retreat into the rank juice below 
except when violently disturbed. 

It seemed unnecessary to kill all these specimens, so about twenty-five of 
them were removed while ten of the strongest members were left in the jar. 
When the unhealthy looking survivors were “fed hibiscus flowers and sliced ba- 
nanas, they gorged upon the food until they doubled their apparent size in two 
hours. The salvaging process had been instituted just in time, for the next morn- 
ing all ten of the tadpoles remaining in the jar were dead. 
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The ten-day period found the tadpoles in the water habitat gaining rapidly and 
still eating the froth. Those in the water and algae had developed large rearlegs 
and appeared to be nearly ready to metamorphose into frogs. 

At the end of the fourteenth day the tadpoles in water had eaten the last 
patch of froth. The larger ones were well developed with husky hind legs. Their 
food had been scarce for several days and the smaller members had been crowded 
away from the food supply by the stronger ones until they were nearly starved. 
When they were fed hibiscus flowers they all ate ravenously. 

In fourteen days a number of the well fed tadpoles, feeding on algae and 
hibiscus flowers, were fully developed and were transferred from their jar to the 
terrarium. 

Thus the original questions were fairly well answered. When a female frog 
lays her eggs in a dry spot in the jungle the tadpoles can be expected to live about 
ten days after hatching, even though no rain falls. 

If the tadpoles find water but no food, the froth will last them about two 
weeks. At the end of this time the largest youngsters will have well developed 
hind legs. 

When the eggs are deposited in a favorable location where the food supply 
is — we would expect the first tadpole to hop out on land in about two 
weeks. 

At the end of a month all of the tadpoles that had been grown under favor- 
able conditions had been placed in the terrarium. The young frogs looked very 
much like the adult Leptodactylus pentadactylus. They had the same broad 
heads, chunky bodies, and a mottled smoky color. 

It had been an easy matter to raise the tadpoles to the hopping stage but at 
that point a most difficult problem was encountered. The young frogs seemed 
to grow and thrive for nearly a week, then died. The critical period appeared 
to be at about the time when the long tail had been absorbed. A growing bed three 
feet by ten feet had been fenced in and converted into a terrarium. With its shal- 
low swimming pool and its tangled growth of vegetation it had proven an ideal 
habitat for other species of frogs, but in spite of these favorable conditions the 
young smoky frogs died by the dozens. Heaps of over-ripe bananas were placed 
near the pool and even though there were clouds of fruit flies and quite a 
number of stray cockroaches, we suspected that the little frogs were starving. 

When school closed in the middle of June, the several dozen stunted tadpoles 
that had been slow in maturing were placed in the aquarium. The water level 
was adjusted a few inches deep in order to allow the young frogs to climb out 
on the rocks when they had developed a full set of legs. The colored janitor 
promised to watch the aquarium and if any young frogs appeared, to transfer 
them to the terrarium. 

In September, upon returning from vacation, we searched the terrarium for 
young frogs but it appeared that none had survived. The tadpoles in the aquar- 
ium had not prospered very well. The janitor reported that only a few of. them 
had developed legs. There were still a dozen rather sickly acting members in the 
tank, When the aquarium was filled with water and food given to the young 
tadpoles, they began to grow again. As they matured they were placed in the 
terrarium, but in spite of all our efforts they failed to survive. Where there were 
only a few left in the aquarium they were transferred back to a battery jar where 
they could be kept under closer observation. The last tadpole to develop was an un- 
usually husky fellow, fully as large as the most robust of his brothers and sisters 
that had hopped from their experimental jars seven months before. 

When this last survivor was placed in the terrarium, a hiding place was pro- 
vided in the shollow pool by using a gnarled fibrous root. The young frog liked 
this dark retreat and could usually be found hiding in the tangled roots. After a 
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few weeks we were delighted to find him sitting by the pile of soft bananas, me- 
thodically snapping at the cloud of fruit flies. It appeared certain that he had 
survived the critical period that had destroyed hundreds of his clan. 

At the end of four weeks the little frog had doublel his size. His head had 
grown very broad in proportion to his body and he looked more than ever like the 
mature smoky jungle frogs. He began traveling farther and farther from the 
water and finally, like the adult Smokies, he hid in the dense vegetation during 
the daytime and only appeared at night. 

At one time the young frog disappeared for nearly six weeks and after we 
had given up hope of ever seeing him again, he was found one night sitting in 
the middle of the pool. He had grown a great deal and proved to be extremely 
wild. At the slightest disturbance he bounded into the tangled vegetation and 
could not be located. There were a large number of cockroaches living in the 
terrarium and it appeared that the small frog had been depending upon them for 
his food supply. 

By the first of June when the young frog was six months old, he was half 
as large as a common leopard frog. He was beginning to have a gaunt appearance 
that made us wonder if he had not reached the limit of his food supply. He 
appeared to be a miniature Smoky jungle frog. Neither his habits nor his physical 
appearance left any doubt that he was truly a Leptodactylus pentadactylus. 

Several unsuccessful attempts were made to feed the little frog. He was so 
wary that it was most difficult to offer him a dangling fragment of meat without 
sending him plunging into the dense vegetation. One evening my persistent efforts 
were finally rewarded. A small piece of meat suspended by a strand of tissue 
was very cautiously lowered in front of the young Smoky. On this occasion he 
did not run, but sat with his eyes bulging and began to breathe rapidly as he 
watched the swaying meat. As the offering reached a point about two inches 
above his head he sprang up and seized it, then fled into his jungle. 

After this the little Smoky ate a piece of meat nearly every evening. He 
became so bold that he would give a great leap before the bait reached him and, 
grasping the meat in his mouth, he would hang struggling in mid-air until the 
tongs released the food. During these experiences he often fell on his back, after 
which he made a frantic scramble for cover. Within a few minutes, however, 
he would recover from his panic, hop back into the small open space, and 
teady to repeat the whole performance. 


. . . 2 i ig 
On one occasion the little frog missed the meat and knocked it Agom thé» . 


leafy plants to recover the fallen bait, the young Smoky leaped upon fi§ with alfp 
all his force and grasped the steel object in his jaws. Three times he Geye head- 
long against the hard tongs before he decided that they could not be sy 1foWed.: 
After this severe lesson it was difficult to coax him back to swallow the\meat. 
The young frog’s semidomestication proved to be a turning point in hig ‘fifes 


end of the tongs. When the slender instrument was thrust down "fe wit a 


for with this supplementary meat ration his body filled out and he began to 


look even more like the adult Smoky Jungle Frogs. It would have been most 
gratifying to report that he grew to be a mature frog, but during the following 
Easter vacation, while the author was away, the janitor forgot to fill the frog’s 
pool and, instead of starving like all the other experimental smoky frogs, he died 
of thirst when his pond dried up. : 

Although we cannot claim to have raised an adult smoky frog from an egg, 
we can truthfully say that we observed the growth and behavior of a young 
Leptodactylus pentadactylus for one year and three months. When the young 
frog died he was about the size of a leopard frog or approximately half the 
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size of an adult smoky jungle frog. Canal Zone Junior College, Balboa, Canal Zone 
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THAMNOPHIS SIRTALIS SIRTALIS EATS ANOLIS CAROLIN- 
ENSIS. — In September, 1950, my female garter snake ate an anole. The 
occupants of the cage were two garter snakes, 18 and 25 inches long, and a Car 
olina Anole 5 inches in total length. The specimens have been in my possession 
since August, 1948. They lived in harmony until one sunny afternoon when the 
larger snake was found with about two inches of the lizard’s tail protruding from 
its mouth. The lizard was soon entirely engulfed. The snakes had eaten ham- 
burger and chicken entrails during the winter and had eaten a substantial meal of 
worms two days before this occurrence—Edward Orleb, 5663 Penrod Ave,, 
St. Louis, Missouri. 





EUMECES ANTHRACINUS IN TEXAS.—It seems worthwhile to report 
what appears to be the first undisputed records of the coal skink, Eumeces anthra- 
cinus, from Texas. 

The only other available Texas record of the coal skink is that listed by Cope 
in 1900 (Annual Report U. S. Nat. Mus., 1898 (1900). p. 662; U. S. National 
Museum No. 3121, 2 specimens) from “Brazos River, Texas” collected by B. F. 
Shumard. Earlier in his 1875 check list (Bull. U. S. Nat. Mus. No. 1, 1875, 
p. 45) Cope gave the range of E. anthracinus as “Pennsylvania to Texas, in 
mountains,” presumably the inclusion of Texas being based on the Shumard 
specimens. 

Strecker also included this species in his 1915 Texas check list (Baylor Bull., 
vol. 18, no. 4, 1915, p. 27) on the basis of the same Shumard specimens. In, the 
1935 monograph of the genus Eumeces (Bull. Univ. Kans., vol. 23, no. 1, 1935, 
p. 373) Taylor stated that the Shumard specimens were apparently lost and 
regarded the record as doubtful. In 1946, Sinith in a _ short article 
on the species (Univ. Kansas Publ. Mus. Nat. Hsit., vol. 1, no. 2, 1946 
p. 87) included eastern Texas in the range of E. anthracinus (other authors had 
regarded it as occurring in northwestern Texas), but mentions no specimens or lo- 
cality records. In his handbook of lizards published the same year (Handbook 
Lizards, 1946, pp. 372, 505, and 533), Smith omitted Texas from the statement 
of the range of the coal skink but lists it in the section of the species recorded 
from the state and included northeastern Texas in the distribution map. No 
Texas specimens of E. anthracinus were found by Brown in 1948 (Baylor Univ. 
Studies, no. 1, 1950, :p. 4) and the evidence then available made it seem dubious 
that this species would occur in Texas. 

It is apparent from the two specimens now extant that the range of Eumeces 
anthracinus extends into at least the extreme northeastern counties of Texas. The 
first specimen, a female (B. C. B. No. 5754), was taken along with a number of 
Eumeces fasciatus and Eumeces septentrionalis obtusirostris from an abandoned 
log hut 4 miles southwest of Maud, Bowie County, Texas on April 22, 1950 by 
the writer. The second E. anthracinus, another female (B. C. B. No. 5847), was 
collected by J. B. Balch from an old rotten log 10 miles northwest of Ore City, 
Upshur County, Texas on April 23, 1950. 

Both specimens appear to be typical with 28 scale rows around the middle of 
the body; 7 upper labials; a single postmental; no postnasal; interparietal not en- 
closed; median subcaudals widened. B. C. B. No. 5754 has a snout to vent meas- 
urement of 60 mm., a tail length of 103 mm., and 49 scales from the occiput to the 
posterior level of the hind legs. B. C. B. No. 5847 measures 63 mm. from snout 
to vent, the regrown tail 53 mm., and has 52 scales from the occiput to the 
posterior level of the hind legs. — Bryce C. Brown. Strecker Museum, Baylor 
University, Waco, Texas. 
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A SIMPLIFIED TYPE OF FUNNEL TRAP 
FOR REPTILES 


By Henry S. Fitch 


Although trapping is an unusual method of capturing reptiles, funnel traps 
have been used effectively in certain instances. Employed in “pest control” they 
have served to capture large numbers of prairie rattlesnakes emerging from hiber- 
nation dens in South Dakota (Gloyd, 1947), and of bullsnakes on a Nebraska 
wildlife refuge (Imler, 1945). Dargan and Stickel (1949) have used funnel traps 
in population studies of several species of snakes occuring at the Patuxent Wildlife 
Refuge, in Maryland. Dr. Angus M. Woodbury, studying rattlesnakes at a hi- 
bernation den in Tooele County, Utah, and Dr. Walter E. Howard, studying 
snakes at the San Joaquin Experimental Range in California have likewise 
employed this method successfully. 


In 1949 and 1950, at the University of Kansas Natural History Reservation, 
funnel traps different from those hitherto described in the literature, with the 
advantage of greater simplicity and ease of construction, have been used as an 
aid in population studies of reptiles. The model used consists of a piece of hard- 
ware cloth wire, one-fourth inch or one-eighth inch mesh, rolled into a cylinder 
and held in this shape by having the edges turned back and pounded together. 
An entrance funnel of the same material is fitted firmly into each end. First, each 
end of the cylinder is turned inward at right angles, for half an inch or so, form- 
ing a skirt. The elasticity of the hardware cloth tends to hold the funnel in place 
when it has been forced into the cylinder as far as it will go. Shingle nails woven 
through the meshes of the funnel and the end of the cylinder to maintain firm 
contact between them provided reinforcement which was found to be especially 
desirable in traps liable to be disturbed by predators. Striped skunks, spotted 
skunks, opossums, raccoons. and probably domestic cats occasionally broke open 
the funnel traps to prey upon the trapped animals. Effectiveness of the traps is 
increased by attaching a valve-type, transparent, cellulose acetate door inside each 
funnel opening. This permits use of a larger entrance through the funnel. The door 
pivots on its upper edge, which is perforated and threaded with a fine wire 
attached to the end of the funnel. A trapped animal can be removed easily by 
pulling the funnel from one end of the trap and shaking the animal into a cloth 
bag. 

These traps are used without drift fences, but are placed where natural ob- 
jects such as sunken logs, walls, or rock outcrops serve the same purpose, guiding 
the animal into the mouth of the funnel. Reptiles often tend to follow travelways 
along such shelter instead of crossing open spaces. 


The relatively small amount of material required for each funnel trap, and 
the ease of construction permit their use in large numbers. Several can be made 
with the material that would be required for one drift fence a few feet long. 
The traps have been used_in different sizes; for small lizards, 7 inches long and 
3 inches in diameter, and for snakes and larger lizards, 15 inches long and 6 inches 
in diameter, or even larger. Success in trapping depends on the abundance of the 
animals to be caught, on careful placement of the traps in favorable situations, 
and, of course, on the activity of the animals. Usually few catches are made with 
any one trap, and it is necessary to have an adequately large number of them 
working, to obtain reptiles in quantity. More than 100 of these traps were set out 
on the Natural History Reservation during the summer of 1949, and several 
dozen more were added during the summer of 1950. 
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Figure 1. Side view of reptile trap, a wire 
cylinder with an entrance funnel 
at each end. 





Figure 2, Funnel viewed from inside trap, showing 
transparent, valve-type door suspended 
over entrance by a fine wire. 
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Besides reptiles, the traps caught various other small animals, especially 
large insects such as grasshoppers, predatory carabid beetles (Pasimachus), and 
camel crickets (Ceuthophilus) ; also wolf spiders (Lycosa rabida and Lycosa caro- 
linensis) ; small) mammals including. white-footed mice(Peromyscus leucopus), 
harvest mice (Reithrodontomys mégalotis), prairie voles (Microtus ochrogaster), 
pine mice (Pitymys nemoralis), short-tailed shrews (Blarina brevicauda), 
a weasel (Mustela frenata) ; toads ‘and frogs (Bufo terrestris and B. woodhousii, 
Hyla versicolor, Pseudacris nigrita, Acris crepitans, Rana pipiens, Microhyla 
olivacea) ; and on two occasions wrens, and once a Lincoln’s sparrow. Mortality 
was high among the amphibians from desiccation and the shrews from starvation 
and some of the rodents caught were dead or in weakened condition when removed 
from the traps. The reptiles caught. were generally in good condition. Most of the 
traps were placed in woods where they were well shaded, and others in more’ open 
situations were protected from direct sunlight by placing rocks and boards over 
them. Trap lines were tended daily or every second or third day during the season 
when reptiles were active. 

No bait was used, but in some cases the reptiles probably were lured into the 
traps to secure prey trapped earlier—insects attracting the lizards, and small mam- 
mals and amphibians attracting certain snakes. Even more effective lure for 
reptiles of certain kinds was provided by a trapped individual of the same species. 
In fall, copperheads, blueracers and garter snakes were caught in numbers’ along 
the rock ledges, and often two or more were found together in the same trap, 
suggesting the possible effectiveness of scent lures. In spring two or more males 
of the same kind of skink (Eumeces fasciatus, or E. obsoletus) were often caught 
together in the same trap. In these instances the first individual caught probably 
provided visual stimulus arousing the pugnacious interest of other males and 
luring them inside. When two or more male skinks were trapped together, they 
usually bore wounds of recent combat, and sometimes one was so badly injured 
that it did not survive. 

Variation in activity according to moisture, temperature and season, is illus- 
trated by the fluctuating catch for each of the common species. Narrow-mouthed 
toads have been caught in numbers on warm rainy nights, and rarely at other 
times. Blueracers and copperheads, trapped only occasionally during the spring 
and, summer, are caught in much larger numbers in early fall when they con- 
centrate along the rock ledges preparing to hibernate. 

Population densities can be calculated or estimated by the numbers of a 
species taken on a given area, allowing for movement and mortality. The ratio 
of marked animals to others, after a period of trapping, provides an index to the 
total number present. The figure obtained will be accurate only to the extent 
that the sample is representative of the population. Samples obtained by trapping 
may be biased if varied terrain prevents uniform distribution of traps over the 
study area. Similarly, a sample obtained by hand collecting may be biased, if 
individuals living in certain parts of the area have shelter, such as immovable 
boulders or deep rock crevices, protecting them so effectively that their capture is 
made difficult or impossible. A much more satisfactory sample therefore may be 
obtained by a combination of hand collecting and trapping. Trapping may provide 
a more or less random sample of those previously caught by hand, and vice versa. 

On trips to the area where traps were set, the catch was usually augmented 
by an intensive search for reptiles, involving turning flat rocks, and stalking in- 
dividuals seen in the open. Also, some reptiles were caught by hand on other parts 
of the Reservation when opportunities arose in the course of routine field work. 
The following list of total number of captures made by hand and by funnel traps 
for each species, indicates relative success of the two methods. 
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Taken with Taken by 

funnel traps hand 
Eumeces fasciatus 366 332 
Eumeces obsoletus 325. 104 
Agkistrodon contortrix 158 54 
Coluber constrictor 145 21 
Cnemidophorus sexlineatus 91 15 
Elaphe obsoleta 31 28 
Thamnophis sirtalis 28 5 
Crotalus horridus 2 12 
Pituophis catenifer 6 3 
Natrix sipedon 3 3 
Ophisaurus ventralis 2 3 
Lampropeltis doliata 1 0 
Lampropeltis calligaster 1 0 
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THE HABITS OF YOUNG SMOOTH GREEN SNAKES (OPHEO- 
DRYS VERNALIS) IN CAPTIVITY.—On August 5, 1950, a fourteen inch 
female smooth green snake collected in Medford, Middlesex County, Massachu- 
setts in a dried up swamp under a log was found coiled around six elongated eggs 
with the seventh in the process of being laid. These measured three-quarters of 
an inch in length. They were placed in a terrarium and covered with damp pieces 
of newspaper. They grew rapidly in size. 

On August 30 a young snake was found to be emerging, but upon disturbance 
it drew its tiny body into the egg, not to be seen until the next day, when two 
were found to be crawling around in search of food. The average length was 
six inches. When the third one emerged it was covered with a transparent 
amnionic tissue which was soon discarded. Still later in the day, four more had 
appeared. 

For the first few weeks the young snakes would not eat, subsisting on re- 
maining yolk material absorbed from the egg. Feeding was finally preceded by 
molting in each case. Before the actual molting they were a gray-green in color, 
but later their color resembled the parent far more. After molts they readily ac- 
cepted small earthworms, crickets and grasshoppers. : 

The one and only death was caused by strangulation as a cricket covered the 
glottis. All of the small snakes ate readily, and grew rapidly. At the time of their 
release in October the largest measured eight inches in length—Charles R. Le 
Buff Jr., 12 Everlyn Ave., Medford, Mass. 
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WATER SYSTEM ACTS AS REPTILE AND 
AMPHIBIAN TRAP 


By John L. Hawken 
While working with some large pythons at the Golden Gate International 
Exposition at San Francisco in 1940 a high school boy told me of a place where 
he had seen about twenty snakes. I visited the spot a week later and found a 
water system acting as an automatic trap not only for snakes but for lizards and 
amphibians as well, from which 125 snakes were taken. Subseauent events pre- 
vented my return until the spring of 1949 when I initiated additional collecting. 
Between April 17 and June 20, 1949, 27 trips yielded 582 specimens (551 reptiles 

and 31 amphibians) listed in Table No. 1. ; 





Table No. 1 
Specimens 
Diadophis amabilis amabilis Baird & Girard 155 
| Coluber constrictor mormon Baird & Girard 149 

Pituophis catenifer catenifer (Blainville) 165 

Contia tenuis (Baird & Girard) 9 

Lampropeltis getulus californiae (Blainville) 10 
Thamnophis ordinatus infernalis (Blainville) 3 
t Thamnophis eleaans atratus (Kennicott) 1 

Elgaria multicarinata multicarinata Blainville 41 

; Sceloporus occidentalis occidentalis (Baird & Girard) 15 

1. Eumeces skiltonianus (Baird & Girard) 3 

Rana aurora draytonii Baird & Girard 14 

Rufo boreas halophilus Baird & Girard 2 
ke Hyla regilla Baird & Girard 2 
Triturus torosus (Rathke) 8 
h Ensatina eschscholtzii Gray 5 
‘- In San Mateo County, California, there are three lakes which serve as a 
. | water supply for the City of San Francisco and are located on the San Andreas 
if Fault which lies a few miles west of the surburban area to the south of San Franq jeewsm 
- cisco, They extend from the latitude of the city of San Bruno in the north gByererti 

approximately that of the town of Belmont in the south, a distance of aout ;; 

- fifteen miles. The northern lake is San Andreas Lake, the middle lake is LoWer ‘ 
0 Lake, and the southern lake is Crystal Springs Lake. The three are interconpectédiy ,, 
as by flumes. The flume bringing water to San Andreas Lake is about six mileg tong, 
nt flowing northward into the southern end of the lake. Just prior to its ence, 





id & into the lake it becomes a closed pipeline about three feet in diameter exte 


g 
underground for a little over one hundred yards, and terminating just below Whey... 
ae water level of the lake. Over the termination there is a concrete tower about si 
by feet wide, eight feet long, and ten feet high. The top is covered over with re- 
Dr, movable planks. Entrance is gained by ascending a steel ladder, removing one 
ma of the planks on top, and descending another steel ladder to a circular steel plate 
on which a man can stand. The diameter of the plate is nearly equal to the inside 
he width of the tower and is capable of pivoting. Two chains located on opposite 
ir {sides control the angle of the plate with respect to the water, and they lead to 
Le windlasses located above the covering planks. 


Snakes, lizards, and amphibians seeking hiding places enter the flume through 
holes and cracks in the rotting wood. Although undoubtedly some of the specimens 
escape, part of them fall into the rushing water where the combination of the 
swift stream and the steep sloping sides prevent their escape. They are then carried 
through the underground pipeline into the tower where the water is calm. There 
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is an opening in the tower opposite the pipeline entrance which is two feet lower 
than the pipeline. One-fourth of the surface area inside the tower is covered 
by a mass of twigs and debris about three inches thick which forms a good 
resting place for specimens. They are, however, able to escape by ascending either 
of the chains. Occasionally specimens were found entwined in them and a few 
specimens were found in the cracks between the planks on top of the tower. 

Thus the tower acts as a catch-all for reptiles and amphibians. The resulting 
forms taken, more or less represent a cross-section of an area approximately six 
miles long and four miles wide. Snakes found here were usually sluggish and often 
entwined. On one occasion a mass of snakes (P. c. catenifer, C. ce mormon, and 
D. a. amabilis) was lifted up and placed in a snake sack, which, when counted 
later, contained sixty-five snakes, ranging from 400 to 700 mm. in length. Col- 
lecting was usually done sometime between 6:30 and 7:30 p.m. The gross results 
appear in Table No. 2. 


TABLE 2 
Fahrenheit Temperature 8:00 A.M. 
Date Snakes Lizards Amphibians Air Water 

April 17 61 3 8 50 58 
18 5 2 49 58 

19 1 52 58 

22 1 3 Dy, 58 

23. 10 1 55 58 

24 «=16 2 2 52 58 

25 11 50 60 

30 1 50 59 
May 3 1 50 59 
4 1 50 59 

6 65 1 1 64 61 

10 1 1 52 62 

= 4 56 62 

13 «0 3 >> 61 

14 8 54 61 

16 10 2 54 61 

17 6 2 54 61 

20 1 55 60 

> ee 14 60 65 

26 = 33 4 54 65 

27 ~=—:16 62 65 

28 3 2 53 65 
June 1 17 > 57 65 
2 19 1 60 64 

ae | 70 65 

15 43 16 8 62 68 

Ro yf 58 67 








1 
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It should be borne in mind, however, that the indicated frequency of oc- 
currence of the species taken in the trap cannot be construed to be in any way 
an accurate indication of which forms are common and which are rare in San 
Mateo County. For example, P. c. catenifer, C. c. mormon, T. o. infernalis, T. e 
atratus and L. g. californiae far outnumber D. a. amabilis and C. tenuis in the 
field. Since the habits of the latter two are radically different from the others 
it is difficult to determine their numerical status in relation to the other forms. 
I personally have observed only about twenty specimens of C. tenuis during the 
last fifteen years. Nine of these were taken at the tower at San Andreas Lake 
in 1949 and three more were obtained in 1950 from this same locality. 

It may be of interest to note that the rattlesnake occurring in San Mateo 
County, Crotalus viridis oreganus Holbrook, is conspicuous by its absence in 
absence in the above list. Although they are plentiful enough to be called fairly 
common in San Mateo County. fifteen years of searching has failed to yield any 
specimens north of Lower Lake which is the middle one of the chain. This note 
refers to San Mateo County only. 

By way of conclusion it should be mentioned that the species taken at this 
“snake trap” do not constitute an entire list of the genera and species of reptiles 
and amphibians known from San Mateo County. 

Acknowledgments: I would like to express my gratitude to Mr. G. J. Davis, 
Superintendent of the San Francisco Water Department, who, over a number of 
years, has graciously permitted me to enter this private territory in order to collect 
specimens, and to Mr. John Bull, the resident officer at San Andreas Lake, who 
was kind enough to supply me with the air and water temperatures at 8:00 a.m. 
for the entire year of 1949. ; 

Box 153, Grants, New Mexico 


INCREASED RATE OF ECDYSIS IN CROTALUS, 
CAUSED BY CHIGGERS DAMAGING A FACIAL PIT 


By Richard B. Loomis 

Recent accounts of increased frequency of shedding by snakes due to injury 
have prompted this report of an additional case. Neill (Herp. 5:115; 1949) cited 
an increased rate of shedding in a specimen of Drymarchon after an eye and 
head injury, and Munro (Herp. 6:121; 1950) reported more frequent ecdyses in 
Thamnophis after an eye infection. 

In the present instance, unusually frequent ecdyses in a prairie rattlesnake, 
Crotalus viridis viridis Rafinesque, are regarded as probably due to the injury 
of one facial pit. The abundant and continuous attachment of chiggers on the 
skin between the scales of the head and body may also have influenced the rate 
of shedding. 

The prairie rattlesnake, a young adult male, field number RL480725-3 was 
collected 12 miles east of MHaigler, Dundy County, Nebraska, on July 
25, 1948. When brought into the laboratory, it was kept in a screen cage in a 
greenhouse (heated in winter). 

The first ecdysis in captivity was in October, 1948 and the second occurred 
on January 19, 1949, Between these ecdyses it presumably ate a few of the 
mice placed in the cage at various times. On January 29, 1949, the snake was 
placed in a glass terrarium which contained a thriving culture of two species of 
chiggers, Trombicula (Eutrombicula) splendens Ewing, and Trombicula sp. Here 
numerous free-living adults and nymphs lived in the loose soil and under bark 
and other debris. As the eggs hatched, the parasitic larvae readily climbed upon 
the rattlesnake and attached between the dorsal and ventral scales, head plates, 
some even invaded the nostrils and facial pits. Noticeable injuries to the skin were 
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caused where large numbers of chiggers attached in small clusters and engorged. 
These clusters were concentrated around areas of initial chigger penetration 
through the skin, but the larval chiggers also were found scattered over the 
entire body singly or in two’s or three’s. The sutures between the head plates, 
particularly the supraoculars, presented excellent places for attachment, and 
several head plates were surrounded by these mites. The most heavily infested 
areas were the head and neck, the skin between the first two or three lateral scale 
rows on the anterior part of the body and the skin along the edges of the ventral 
scutes. Apparently, the chiggers attached at the first suitable site encountered after 
crawling onto their host. 

On February 23, 1949, when the rattlesnake was removed from the terrarium, 
there were approximately one hundred chiggers still attached to the skin, con- 
centrated especially on the head, and the tissue in the region of the left facial pit 
was seen to be swollen and inflamed. The snake was placed in a glass battery 
jar with a screen top and immediately ate an adult white-footed mouse, Peromyscus 
leucopus. The third shedding in captivity, March 13, 1949, entirely freed the 
skin of the few remaining engorged chiggers although the tissue of the pit 
region was still swollen. The fourth ecdysis was observed on April 15th, and 
the fifth occurred on May 17, 1949, a total of three ecdyses in 66 days. After 
the fifth slough the facial tissue near the pit was still somewhat swollen. Between 
the fourth and fifth sheddings the rattlesnake ate two adult house mice, Mus 
musculus. After the next ecdysis on July 14th, the snake was removed from the 
battery jar and placed in a screen cage with two other prairie rattlesnakes. 
Despite increased food consumption and a higher average temperature, none of 
these three prairie rattlesnakes, or any other adult Crotalus observed over a two 
year period, ever shed within two months of a prior ecdysis, The average 
interval between sloughs for these adult rattlesnakes over a twelve month 
period was nearly three months. 

The increased rate of ecdysis was probably caused by injury which the larval 
chiggers inflicted upon the area within and around the facial pit. The thin 
epithelial membrane lining the pit is innervated by the ophthalmic and superior 
maxillary branches of the trigeminal nerve serving to detect air movements and 
thermal changes. This membrane is also richly supplied with capillaries and the 
outer epithelium is shed with the skin. Apparently the histolytic secretions of the 
attached chiggers destroyed part of this membrane and the surrounding tissue. 
The repair of such damage may require ecdysis and may stimulate more frequent 
sheddings. The probable nerve injury may have played an important role in 
the more frequent ecdyses, since other reports have indicated that injury in the 
region of the eye caused an increased rate of ecdysis. Injuries to the neck and body 
regions apparently do not accelerate the rate of shedding. 

The studies upon which this paper is based were conducted under a contract 
N6 ori-220, Task Order 2, between the University of Kansas and the Office of 
Naval Research. 

University of Kansas, Lawrence, Kansas 





HYDROPHILY IN CHARINA.—Although some boids are known to pos- 
sess a strong affinity for aquatic conditions at least at certain times, I am not 
aware that the xerophilous Charina has been recorded to share this affinity. Ac- 
cordingly of more than casual interest is the present record of the discovery by 
the author of an example of Charina bottae half submerged in a small mountain 
stream (August, 1950) in a yellow pine forest of Boise Co., Idaho. In captivity 
this specimen has continued to demonstrate a remarkable “liking” for water, 
passing long periods in a watering dish—Alvin R. Aller, Northwest Nazarene 
College, Nampa, Idaho. 
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REPRODUCTION BY A KING SNAKE 


Lampropeltis getulus getulus, Linneaus 
By James C. Knepton, Jr. ; 

A male and female king snake, Lampropeltis g. getulus, were found copulating 
at the end of a hollow log, lying on marshland near an abandoned air strip at 
Cedar Key, Levy County, Florida, on March 18, 1950. The pair was collected 
by the Ornithology Class of the University of Florida which was under the 
guidance of Dr. Pierce Brodkorb. Weather conditions were cool with an overcast 
sky. The pair of snakes was taken to the Department of Biology, University of 
Florida, where the observations for this paper were made, Both snakes were 
placed together in a wooden cage about 18 inches square which had a sloping 
glass front. 

On the afternoon of March 21, 1950, the pair was taken outside for 
photographing. While being returned to the Department the male escaped and 
was lost. The female was returned to her laboratory cage. Seven eggs were 
deposited on May 17, 1950. They were from 61 to 69 (not in table 1) mm. long 
and averaged 25 mm. in diameter (table 1); their weights ranged from 24.3 to 
25.9 gr. (table 2). During July 15 and 16, 1950, five eggs hatched. The remaining 
two eggs were examined and development was not in evidence. On July 13, 1950, 
the lengths of the eggs varied from 66 to 73 mm. and their weights from 32.1 
to 43.7 gr.; approximately the maximum measurements for the eggs during 
incubation, The period the eggs were in the king snake was 60 days and incubation 
period was 59 to 60 days. Each viable egg increased in length and weight from 
the time of being laid until hatching. The non-viable eggs increased in weight 
for a period and then decreased. 

There exists a relationship between the gain or loss in weight each day of 
eggs and rising and falling of the incubator temperature (figure 1). The coeffic- 
ient of correlation between the average change in weight of the eggs during each 
day and incubator temperature for the same day was found to be 7 equals 0.81. 

The value for the “Ave. Gain or Loss in Wt.” each day after laying in 
Table 2 was computed in the following manner using the 40th and 41st days: 


Day 1 3 5 6 7 Avg. 


40 : 342 : 37.9 : 38.5 : 37.2 : 35.4 : 36.64 
41 : 33.6 : 38.6 : 39.1 : 382 : 36.4 : 37.18 


Ost; UF : 06: 10: 10 ;:. OM 


*Indicates a loss in weight. 

A few days before the eggs were laid, about ten cc. of chloretone was injected 
to “relax” the female snake. This is a preparatory step to preserving. The chlore- 
tone had no visible effect upon her, therefore she was left alone only to lay her 
eggs a few days later. 

Two days after the eggs were laid, they were placed in a sandy bottom incuba- 
tor. The eggs were numbered 1 to 7 by position. Eggs numbered 2 and 4 did not 
hatch. The sand was kept slightly damp and each day about ten a.m, the tempera- 
ture was read from a thermometer kept inside the incubator (table 2). A glass 
top fitted loosely to allow an exchange of air. The eggs were shielded by a shallow 
covering of sand. 

At approximately ten a.m. each day the eggs were individually measured for 
length in millimeters and weight in grams. At about the midpoint of the ob- 
servation the lengths were taken approximately once each week (table 1). Calipers 
were used to measure to the nearest tenth of a millimeter. A Harvard trip balance 
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INCUBATOR TEMPERATURE (DEG C) 
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Figure 1. A composite graph showing the relationship existing between the 
average weight gained or lost and the temperature of each day from the day laid 
until hatching of the eggs of five juvenile Lampropeltis g. getulus. r equals 0.81. 
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TABLE 1 


Daily lengths (mm.) and widths (mm.) 
_ of a group of 5 eggs laid by a king snake 
(Lampropeltis g. getulus). Length - L. Width - W. 


EGG NUMBER 


1 3 5 6 7 

Day L Ww L WwW a X ¥ es 
22s 6126 € 3 65 25 61 25 
a nS ee: a ae a as a. 
64 25 61 25 64 25 65 25 61 26 


63. 2 61 - 25 64 25 65 26 62 26 
63 26 61 26 64 25 65 25 62 26 
8 63 26 62 26 64 25 65 26 62 26 


27 64 27 63.- 2 66 28 66 28 633 °27 


28 64 63 66 66 63 

33 6S 64 68 66 63 

36 66 65 68 67 64 

42 66 65 ion 69 66 

51 66 : 67 72 70 69 

57 66 67 73 70 68 
TABLE 3 


Measurements of a female 
Lampropeltis g. getulus and her brood. 


Adult 1 3 5 6 7. 
Shell evacuation 22 24 32 = bodily 26.5 
time (hrs.) pulled 

out Soreicul 777. 
Wt. of L.g.g. (juv.) 14.4 17.3 185 19.2 19.9%" Then 
at hatching (gm.) ‘os 6 UOT TE  B 
We. of eggshell (gm.) 3.2 3.8 3.4 3.1 Ps! 
5 

Wt. of material other 13.4 18.7 22:3 17.3 B 
than shell and snake \S ; 
(gm.) ie OY 
Wt. of egg before 31.0 39.8 44.2 40.6 41.4 ba See 4 
hatching (gm.) 
Wt. of egg when laid 24:3. 26.5 - 24.5 25.9 24.8 
(gm.) 
Number of complete 28: 32 35 33 37 9 


crossbands (post. head 
to end of tail.) 


Total lenvth (mm.) 1159 292 320 348 350 361 
Tail length (mm.) 135; 39 44 49 43 48 
Gastrosteges 224 215 220 222 225: 233 



























































1 
DAY Wt 


24.3 

3 24.4 
4 24.6 
5 24.9 
6 25.0 
7 Bd 
8 25.4 
9° 23.6 
11 25.7 
12 26.1 
13. 26.2 
14 26.4 
I 2.5 
16 26.8 
20 27.0 
21 27.0 
22 26.8 
23 26.5 
24 26.7 
2 270 
26 27.6 
27 «(27.9 
28 28.4 
29 «28.4 
30 29.0 
31 28.9 


33 31.2 
34 31.5 
35. 32.0 
36 32.5 
37 33.1 
38 33.5 
39 33.8 
40 34.2 
41 33.6 
42 32.6 
43 31.4 
44 31.6 
4 312 
47 30.4 
49 30.5 
50 31.6 
51 31.5 
52 31.9 
53 31.9 
54 32.1 
5532.0 
56 31.9 

7 32.1 
58 31.7 
dee) 5 


3 
We. 


24.5 
24.8 
25.1 
25.3 
25.6 
25.7 
25.9 
26.0 
26.1 
26.3 
26.1 
25.9 
26.1 
26.3 
27.9 
28.1 
28.6 
28.7 
29.1 
29.4 
30.1 
30.2 
30.9 
30.9 
31.4 
31.3 


33.5 
34.4 
34.9 
35.9 
36.3 
36.6 
37.3 
37.9 
38.6 
38.7 
37.6 
37.5 
37.4 
37.4 
37.7 
38.5 
39.0 
39.0 
39.1 
39.2 
39.1 
39.4 
39.5 
39.2 
39.8 


TABLE 2 


HERPETOLOGICA 


Daily weights (gm.) of a group of 5 eggs 
laid by a king snake (Lampropeltis g. getulus) 
and the daily temperature (C.) of the incubator. 


EGG NUMBER 
5 6 7 AVE. GAIN OR 
We. We. We. LOSS(-) IN WT. 
24.5 25.9 24.8 
24.8 25.1 25.0 0.22 
25.2 26.4 25.4 0.32 
25.4 26.6 25.5 0.20 
25.8 26.9 25.7 0.20 
25.8 27.1 25.9 0.16 
25.9 27.4 26.2 0.20 
26.2 27.5 26.2 0.14 
26.0 27.5 26.3 
26.2 27.7 26.4 0.22 
26.4 28.0 26.5 0.10 
26.6 28.2 26.6 0.10 
27.2 28.7 26.9 0.36 
27.3 28.4 26.9 0.06 
28.4 30.0 27.8 
28.5 30.1 27.7 0.02 
28.7 30.2 27.4 0.06 
28.8 30.0 27.2 0. 10(-) 
29.0 29.5 27.0 0.02 
29.5 30.1 27.5 0.44 
30.1 30.8 28.1 0.64 
30.6 30.9 28.5 0.28 
30.9 31.0 28.6 0.34 
31.0 31.2 28.3 0.00 
31.0 31.3 28.3 0.24 
31.4 31.6 28.4 0.20 
33.1 32.9 30.5 
33.8 33.2 30.8 0.50 
34.3 33:9 31.2 0.52 
35.2 34.7 32.0 0.80 
35.9 35.0 32.4 0.48 
36.2 35.0 32.2 0.16 
37.5 36.7 34.3 1.02 
38.5 37.2 35.4 0.72 
39.1 38.2 36.4 0.54 
39.0 38.4 36.9 0.06(-) 
39.3 38.7 37.3 0.26(-) 
39.5 39.0 37.1 0.06 
39.8 39.1 °37.2 
40.8 40.2 38.0 
41.4 40.6 38.8 
42.1 41.0 39.8 0.80 
42.5 41.0 40.7 0.34 
42.9 40.8 40.7 0.12 
43.1 40.8 41.0 0.12 
43.4 41.1 41.1 0.20 
43.4 41.1 41.3 
43.3 41.2 41.2 0.02 
43.7 40.8 41.3 0.08 
44.1 40.6 41.5 0.06(-) 
44,2 41.4 0.05 


TEMP. 


25.7 
ca es 
26.3 
24.5 
25.0 
27.5 
25.6 
28.2 
28.7 
26.5 
25.8 
28.0 
29.0 
29.0 
26.7 
27.0 
25.9 
25.7 
27.4 
28.6 
29.5 
28.6 
26.6 
25.9 
28.7 
32.0 
28.9 
31.0 
29.7 
30.3 
29.2 
29.5 
32.8 
31.7 
30.9 
28.8 
26.8 
25.9 
27.0 
25.0 
28.0 
25.3 
26.9 
24.0 
26.3 
25.3 
25.5 
25.8 
27.2 
29.0 
28.1 
27.0 








—_ wey SS 


Yh 


ln ee a, ee 


——— ~ ee eae Ps 





— 





1951 HERPETOLOGICA 89 


was used to weigh to the nearest tenth of a gram. A mercury thermometer, cali- 
brated in degrees centigrade, was used to measure the incubator temperature to 
an estimated tenth of a degree centigrade. The eggs were wiped free of adhering 
sand particles before the measurements were taken. 

Each snake made_a 5 mm. slit in its eggshell half way between the end and 
mid-girth at hatching. Considerable time was necessary for each snake to extrude 
itself from the shell. This period varied from 22 to 32 hours (table 3). Measure- 
ments of the female and her brood were taken immediately after all the eggs were 
empty (table 3). 

The king snakes mentioned in this paper have been deposited in the 
herpetological collection at the Department of Biology, University of Florida, 
Gainseville (female, DBUF 3040; No. 1, DBUF 3041; No. 3, DBUF 3042; 
No. 5, DBUF 3043; No. 6, DBUF 3044; No. 7, DBUF 3045). 
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SOME OBSERVATIONS ON TWO COTTONMOUTH 
MOCCASINS MADE DURING TWELVE AND 
FOURTEEN YEARS OF CAPTIVITY 


By Robert M. Stabler 
INTRODUCTION 

Because of the elusive habits of most wild reptiles, extended observations 
on individual specimens are very difficult to secure. Those which have survived 
captivity successfully for a decade or more would seem to be fairly well adjusted 
to their environments, and information relative to their living habits would appear 
to be reasonably significant. 

Such are the two cottonmouths, Agkistrodon piscivorus (Lacepede), discussed 
in the present paper. One, which we shall designate as “A”. was secured as an 
adult in an exchange with the Mulford Laboratories (now Sharpe and Dohme) 
in Pennsylvania. It was part of a shipment from Alabama or Louisiana (the 
indecision is mine) and was obtained by me in May, 1935. Unfortunately, no data 
were kept on this snake until one year later. 

The second, “B”, was caught as a nine inch sulfur-tipped baby in Florida 
in April, 1938. The yellow tail tip indicates that the snake was born the previous 
summer, so we have an almost complete history here. Snake A holds the U. S. 
cottonmouth captivity record in Perkin’s list (1949). Both were included by 
Stabler (1939) in an account of skin shedding in snakes. 

The conditions under which these snakes were kept were similar to those 
described by the author in 1939, Throughout their captivity they have been kept 
in separate cages, and up to July, 1947, were housed in a room the temperature 
of which occasionally went down to the low 40s (degrees F) at night in winter. 
Since the above date they have lived in Colorado, the high altitude of which has 
had no apparent effect on their living habits. Their present quarters are warmer, 
but winter temperatures at night still drop to the low 60s (degrees F). 
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OBSERVATIONS 


Rest Period. As defined by the author (1939) this is a period of noticeable 
reduced activity, when the snakes “took food sparingly and shed rarely.” It was 
designated as “commencing about October and extending to April.” These moc- 
casins definitely shed according to this pattern of winter rest, and, whereas 
occasional meals would be taken during the rest period, vigorous feeding was 
limited to the late spring, summer, and early fall. Snake B was noticeably more 
willing to eat in mid-winter than was snake A (see below). 

Shedding. Snake A shed 37 times in the 14 years, averaging 2.6 sheddings 
per year. Snake B shed 25 times in 12 years, averaging 2.1 sheddings per year. 
The shedding frequencies are shown in tables 1 and 2. From table 1 it is seen that 
both snakes shed twice a year more often than any other frequency. One year 
A did not shed at all, although it shed 5 times two years and 4 times one year. 
Snake B was more regular, not exceeding a 1-3 frequency. Table 2 shows that 
both snakes tended to shed more frequently during the earlier years of captivity. 

The months in which the first and last sheddings occurred are shown in table 
3. It can be seen that.snake A began shedding in May and June generally, and 
finished usually in August. In the two years when it shed 5 times it commenced 
once each in April and May, and finished both times in November. When it 
shed 4 times, it shed once each month from May to August inclusive. Snake B was 
somewhat more regular, commencing usually in June and stopping in September 
or October. One year this snake shed but once (table 2). This shedding was in 
August. 

Feeding. The total number of food items consumed by A was 421. Over 14 
years this is an average of 30.1 per year. Snake B ate 398 items over 12 years, 
averaging 33.2 per year. Table 4 shows the distribution according to type of food. 
Reresentative large meals for A include the following: 1 large white rat; 10 three- 
quarter grown English sparrows; 1 adult Starling; 1 six and one-half inch sun- 
fish; 8 large mice; 4 seven inch brook trout; 4 seven inch yellow perch; 10 heads 
from ten inch brook trout; 1 head from a fourteen and one-half inch rainbow 
trout. Samples from B’s fare would be comparable. It is not to be concluded from 
table 4 that either snake would not have taken, for example, more birds or less 
mice than indicated. The distribution given simply represents the numbers and 
types of food items available. Also, food was presented many times when it 
was refused. No record was kept of these refusals. 

As indicated above, there were periods in the late fall and early winter when 
shedding ceased and when food was taken very sparingly. These were the so- 
called rest periods. Table 5 shows the months in which the first meals after the 
new year, and the last in the old one, were eaten. It is seen that feeding was 
most likely to begin from February to April, although B was less restricted in this 
respect. The period of cessation of eating was also much more limited in A than 
in B. The data in table 5 are further reflected in an analysis of the feeding periods. 
These data are shown in table 6. 

From tables 5 and 6 it can be seen that snake A regularly had a shorter 
feeding year, with a longer period of fasting, while B tended to feed more the 
year ’round. 

Growth. Moccasin A was obviously an adult snake on acquisition. Whereas 

et HNasygained approximately a pound in weight in the past 5 years, it appears to 

& ave in¢#eased little or none in length, being just under 4 feet (about 45 inches). 

= Ya, Mod€casin By on the other hand, was probably about 8 months old when captured 

§ Ay (born, Augiist ?, 1937 - captured, April, 1938) as indicated by its still yellow tail 

5 Mt, afid its nine inch length. During its captivity, then, B has shown marked 
Ya ‘ 
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TABLE 1 TABLE 2 
Yearly frequency of shedding Numbers of sheddings on a yearly basis 
Number of Year 36 37 38 39 40 41 42 43 44 45 46 47 48 49 Total 
sheddings 0 1 2 3 4 5 Total 
per year sae 
vomen"YB019200 25 ? 
TABLE 3 TABLE 5 


Months when spring feeding 


Meth decieg which shedding commenced and fall feeding ended 


commenced and ended respectively 
Month of first Jan. Feb. Mar. Apr. May 


Month of first feeding after 


spring shedding April May June July 





January 1 
A 1 7 5 0 
Frequency A 0O 1 7 5 1 
BAe 0 9 2 Snake B 2 5 1 3 2 
Month of last Month when last July Aug. Sept. Oct. Nov. Dec. 
fall shedding July Aug. Sept. Oct. Nov. food taken 
“ A 6! 1 1 2 before Jan. 1 
ee BO po 5 1 seas AY Ae toe 22 Oe? 
Snake nO 2 3 3 2 2 
TABLE 4 
Numbers and kinds of food items consumed 
Type food Fish Frog Bird Pigeon Mammal 
egg Rat Mouse Kangaroo Hamster Red 
rat Squirrel 
Snake 
' A-l4yrs. 81 65 106 0 16 152 0 1 0 
B-12 yrs. 50 39 =110 1 i .-a72 1 2 1 
TABLE 6 TABLE 7 
Comparison of rest Weight and Length measurements 
sot er sanping periods Weight (oz.) April April April Nov. Sept. Oct. Oct. Oct. 
Rest periods (days) shortest longest average 1943 1944 1945 1945 1946 1947 1948 1949 
Souke A 153 239 212.5 Snak A 40.0 42.0 42.0 46.9 48.5 54.8 
B26 240. 141.7 make B 44.5 50.4 54.6 61.4 75.3 73.0 81.5 81.3 
Feeding periods (days) Length (in.) 
‘ A 153 201 151.2 B 43.9 50.5 51.5 52.0 54.0 55.0 
k 
— B 144 318 219.3 Saake A This snake has not become appreciably longer. 


™ 
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weight and length increases. The data are summarized in table 7. Unfortunately, 
measurements were not taken during the early years of these snakes’ captivity. It 
may be observed, however, that A gained just short of a pound (14.8 oz.) in the 
last five and one-half years. On the other hand, B gained about 37 oz. in approxi- 
mately the same period of time. The length of B has, of course, shown makred in- 
creases. From a baby of about nine inches it has grown to a very respectable length 
of some 55 inches—an increase of nearly 4 feet (46 inches). The exact lengths 
of living snakes are, of course, difficult to obtain. 
DISCUSSION 

The rest period, occasioned at least in part by lowered temperatures (pos- 
sibly also by decreased daylight hours), seems to be a fairly regular part of a 
snake’s yearly activity. Noted by Stabler (1939), it is pronounced in the conduct 
of the present moccasins, especially with respect to shedding. Carson (1945) did 
not find it so marked in the feeding activities of his Indigo snake, though “other 
snakes” in his collection showed it. The shedding of the Indigo, however, evi- 
denced “a distinct rest period.” 

In their paper on the Florida cottonmouth, Allen and Swindell (1948) state 
that the shedding occurs “four to six times a year” depending on “weather and 
food”, which influence “speed of growth.” Of the 62 sheddings performed by 
the present moccasins only three yearly series (2 of 5 sheddings; 1 of 4; none of 
6) fell within the above limits. Allen and Swindell (1948) and Neill (1949) have 
stated that injured, ill, or irritated (skin) snakes shed more frequently than do 
normal ones (Perkins, 1950, questions Neill’s interpretation of his data). It is 
difficult to conceive of two snakes having been more healthy and free of irritating 
agents than the present ones. Their shedding rate, therefore, would seem to be 
reasonably typical for the species. 

Both of the author’s moccasins shed more frequently during the early years 
of captivicy. The frequency of shedding cannot be very successfully correlate¢ 
with growth, then, for snake A has not increased in size appreciably during the 
14 years of observatjon—and has shed the most—while snake B has grown 
strikingly—and shed less. Similar to moccasin A, Carson’s Indigo shed and ate 
well during 54 months, yet increased in length not the slightest. 

LITERATURE CITED 
Allen, E. R. and Swindell, D. 

1948. Cottonmouth moccasin of Florida. Herpetol., 4 (First suppl.) : 1-16. 
Carson, H. L. 

1945. Delayed fertilization in a captive Indigo snake with notes on feeding 

and shedding. Copeia, 1945 (4) : 222-225. 
Neill, W. T. 

1949, Increased rate of ecdysis in injured snakes. Herpetol., 5(6): 115-116. 
Perkins, C. B. 

1949, Longevity of snakes in captivity in the United State. Copeia, 1949 

(3): 225. 

1950. Frequency of shedding in injured snakes. Herpetol., 6 (2) : 35-36. 
Stabler, R. M. 

1939. Frequency of skin shedding in snakes. Copeia, 1939 (4) : 227-229. 

Colorado College, Colorado Springs, Colorado 














